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Abstract 


This manual contains descriptions of ihe Seasat Synthetic-Apertuic Radar (SAR) 
system, the data processors, the extent of the image data set, and the means by which a 
user obtains this data. An evaluation of the data quality is included. The manual alerts 
the user to some potential problems with the existing volume of Seasat SAR image data, 
and allows him to modify his use of that data accordingly. 

Secondly, the manual focuses on the ultimate capabilities of the raw data set and 
evaluates the potential of this data for processing into accurately located, amplitude- 
calibrated imagery of high resolution. This allows the user to decide whether his needs 
will require special-purpose data processing of the SAR raw data. 


oection I 
Introduction 


A. Seasat 

The National Aeronautics ami Space Administration's 
(NASA) *^easa* was the first Farth-orbiting satellite designed 
lor remote sensing of the Earth's oceans (e.g.. Born, Dunne, 
and Lame, I')?*)). Five complementary experiments were 
onboard to measure surface wind speeds and directions, 
wave heights, sea-surface temperatures, wavelengths and wave 
directions, and to identify cloud, land, and water features. 
This manual will describe one of the instruments, the Seasat 
Synthetic-Aperture Radar (SARI, and include such topics as 
the basic principles behind the SAR technique, the operation 
of the Seasat SAR, and the capabilities and limitations of the 
data acquired with the Seasat SAR. 

Seasat, managed by the Jet Propulsion Laboratory (JPL), 
was launched on June 28, 1^78, into a nearly circular, 800- 
km-higli orbit with an inclination angle of 108 deg. Ap(>roxi- 
inately 14 Earth orbits were cximpletcd each day. Some 10 
days after launch, data collection for the experiments began. 
The instruments cxinsisted of a radar altimeter capable of 
measuring spacecraft heiglit above the ocean surface with an 
accuracy of ±10 cm and significant wave height with an 
accuracy of ±0.5 m (Tapley et al., Id74; Townsend. 1480); 
a microwave scatterometer designel to measure wind speed to 
±2 nis"' and wind direction to ±20 deg (Jones et al.. 1474; 
Johnson et al., 1480); a scanning multichannel microwave 
radiometer (SMMR) capah'e of measuring sea-surface tempera- 
ture with an error of less than I deg (SMMR Mini Workshop 
III, 1480; Njoku, Stacey, and Barath. 1480); a visible and 
infrared radiometer (VIRR) de.>igned to identify cloud, land, 
and water features (McClain and Marks. 1474; McClain et al., 
|480); and the SAR. Figure l-l illustrates the in-orbit satel- 
lite configuration. 


The Seasat SAR operated for approximately 100 days until 
October 10. 1474, when a massive short circuit in the satel- 
lite electrical system ended the mission. The following para- 
graphs will describe the basics of the SAR technique and the 
characteristics of the Seasat SAR. 


3. Synthetic-Aperture Radar 

Radar is a remote sensing device that transmits a pulsed 
electromagnetic wave and rec'eives reflections of the wave 
from the target. An image, which is the two-dimensional pro- 
jection of a three-dimensional scene, is constructed from 
analysis of the returned signals. The theoretical resolution 
of this image, or has the following forms for each of 
the two dimensions, where R refers to t^e range direction 
(i.e., along the path from the radar to the target), and AZ 
refers to the cross-range or a/imuthal direction, which is 
perpendicular to the range (e.g., Tomiyasu, 1478): 

r_ » ct/2 ■ c/2/ (1) 


in the above formula, c is the speed of liglit, r is the effec- 
tive radar pulse length. / the signal bandwidth, X is the radar 
wavelength, R is the slant range, and L is the length of the 
synthesized aperture. With the SAR technique, the effective 
aperture length, L, is substantially larger than the physical 
length of the radar antenna, thus improving the azimuthal 
resolution (see Equation 2). This is accomplished oy moving 
the radar antenna while illuminating the target and coherently 
processing the returned signals. A la^ge radar aperture is 
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synthesized in this way. If i' is the antenna velocity and t is 
the target illumination time, then Equation 2 can be rewritten 

as: 


\R 

f S — 


(3) 


Figure 1-2 illustrates the SAR geometry. For the “broad- 
side" SAR shown in the figure, the range direction is perpen- 
dicular to the antenna flight path. The slant range is mea- 
sured from the SAR to the target while the ground range is 
measured a'ong the surface, '^he hatched region is the area 
illuminated by the radar at any given time, its dimensions are 
determined by the dimensions of the physical antenna by 
^AZ^> the radar wavelength, the slant range, and the incidence 
angle (/). They are approximately equal to: 

AZ 


e 


R 


\R 
cos / 


= fl^/?/cosi 


where d is also known as the beamwidtii. 


(5) 


rotational velocity of the Earth must be taken into account 
since the reflected signals will be Doppler shifted by varying 
amounts depending on the target latitude; the Doppler shift 
will be largest near the equator and smallest at the highest 
orbital latitudes. Imprecision in these >alues leads to phase 
errors and a consequent blurring of the image. Ionospheric 
irregularities may also result in phase errors by affecting the 
signal propagation velocity. In particular, magnetic storms 
can greatly increase the electron column density and the 
ionospheric inhomogeneity between the SAR and the target. 
(Burns and Fremouw 1970). These and other sources of 
phase error (e.g., system noise) will cause image misregistra- 
tion and shift, azimuth and range defocus ami walk, main-lobe 
loss, and an increase in the ^idelobes of the image (Tomi,asu, 
1978). 


The SAR im»ae is a measure of the radar backscatter 
(reflectivity) of the target scene. The backscatter depends 
upon the composition, slope, and roughness-size scale of the 
surface material (Active Microwave Workshop Report. 1975; 
Ford et al., 1980). Brigh' regions (high reflectivity) can be due 
to roughness on a size scale comparable to the radar wave- 
length, target inclination toward the SAR. or a large dielectric 
constant, which may be present, for example, in soil with a 
high moisture content (see also Long, 1975). 



Signals reflected from a ground swath must be coherently 
processed to create an image. The phaser of the reflected 
waves are interpreted using a precise knowledge of the SAR 
position and motion. For a satellite-borne SAR. this requires 
accurate values for the orientation, altitude, velocity, and 
other orbital elements of the spacecraft. In addition, the 


Certain geometric effects related to variable elevation in 
the target scene result in nonrecovcrable ambiguities or distor- 
tions of the image. These include shortening, layover, and 
shadowing. If a surface were perfectly flat, surface elements 
closer to the subnadir point of the SAP, would be illuminated 
and reflect the radar signals before surface elements farther 
from the subnadir point. Thus, the signals would reflect from 
“near”- range to “far”-range elements progressively in time. 
However, if a surface element is elevated relative to its sur- 
roundings. it will intercept the r:>dar signal sooner and appear 
in the radar image to be closer than it is. Figure l-3(a) illus- 
trates how this effect results in an apparent shortening of 
slopes inclined toward the radar; i.e., slope AB appears in the 
radar image as shortened slope A 'B' . The “radar image plane” 
in the Figure is a geometrical representation (a right-angle 
projection) of the conversion between target range and loca- 
tion on the resulting image. For extreme cases of shortening 
(Figure I -3(b)). the ordering of surface elements on the radar 
image is the reverse of the ordering on the ground; i.e., B' 
appears at a nearer range than A\ while actually A is at a 
nearer range than B. This is known as “layover.” The elevated 
element can also stop the radar signal from illuminating 
elements in its shadow (Figure l-3(c)). 

SAR data can be optically and/or digitally processed. 
Optical processing is generally simpler and faster. For this 
method, the received signal is recorded on film (called “signal 
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(a) 



(bl 



(c) 



Figure 1-3. Effects of surface height variations on SAR: 
(a) shortening; (b) layover; (c) shadowing 


film”) for processing in an analog-optical computer referred 
to as a “correlator.” Signals from target elements at different 
ranges within the ground swath are recorded along the width 
of the signal film, while along-track azimuth data are recorded 
along its length. This signal-film data is then transferred onto 
image film by po.Daing a parallel beam of coherent light through 
the signal film and focusing the light through a series of 
lenses onto the image film (e.g., Tomiyasu, 1978). 

The SAR data can also be digitally processed. This is done 
in a series of software steps that involves, among other things, 
a two-dimensional Fourier transform of the data. There is a 
trade-off between optically and digitally processed data. 
Optical processing is inexpensive and fast. Digital processing 


is time consuming, but the final produit is amenable to quan- 
titative analysis and is completely reprolacible. 

C. Tha Seasat SAR 

The Seasat SAR consisted r 't. planar array antenna, sensor 
electronics and a data link to the ground. The antenna was 
deployed after launch; it was 10.74 m long by 2.16 m wide 
(Figure 1-4). The antenna was oriented with the long dimen- 
sion along track, which resulted (Equations 4 and S) in a 
ground swath 19 km (along track) by 100 km (cross track). 
Tne center of the ground swath was 270 l'.m to the right of 
the subnadir poirit. Table 1-1 summarizes the import: it 
Seasat SAR parameters. 


Tabto 1-1. Pvramators of ttM Soaoat SAR 


Parameter 

Text 

Symbol 

Value 

Crota-track antenna length, m 


2.16 

Along-track antenna length, m 

^AZ 

10.74 

Radar wavelength, m 

\ 

0.235 

Signal bandwidth, MHz 

f 


Pulie length, ms 

- 

33S 

Pulse repetition frequency, pulses/s 

PRF 

to 1647 

Transmitted peak power, W 

- 

1000 


OrienUtioii, Position, and Velocity 


Antenru look angle, deg from vertical 

- 

20 

Incidence angle, deg across swath 

1 

23* 3 

Altitude, km 

- 

800 

Velocity, spacecraft, km/s 

V 

7.5 


The SAR on Seasat used the satellite’s orbital motion to 
synthesize a large aperture and to achieve good azimuthal 
resolution. Parameters from Table 1-1 can be inserted into the 
equations of the preceding section to obtain the character- 
istics of the data. The theoretical range resolution with a 
19-MHz-signal bandwidth is about 8 m (Equation 1) in slant 
range. The ground range resolution is thus 8/sin / (/ = 20 to 
26 deg, the incidence angle) or 18 to 23 m. To calculate the 
azimuthal resolution, the slant range and the target illumina- 
tion time are needed. The midswath slant range is approxi- 
mately the altitude divided by cos i, or about 850 km. The 
dwell or target illumination time is equal to the time it takes 
the satellite to move through the 19-km along-track dimen- 
sion of the ground swath, or about 2.S s. This yields an azi- 
muthal resolution of 6 m (Equation 2). However, rather than 
coherently processing all the Seasat data from a given ground 
swath to achieve this resolution, it was decided to divide the 
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illumination time or aperture into four separate “looks,” and 
sacrifice a factor of 4 in the resolution to obtain a better 
signal-to-noise ratio in each resolution element. The Hnal 
attained resolution for the production data is about 2S m by 
25 m. In certain test cases, imagery has been correlated to the 
full 6-m Jthal resolution. 

The radar echo amplitude will vary across an imag ^v/ath 
as a function of range. As the range increases in the crosr- 
track direction, the echo is attenuated. The Seasat SAR 
receiver provides a dynamic altering of the gain in the inter- 
pulse period to coarsely compensate for t!ie peaked antenna 
gain pattern in this direction. This feature is called the sensi- 
tivity time control (STC), and is designed to flatten the echo 
amplitude response across the image swatch. 


D. SAR Data Overview 

Data obtained with the Seasat SAR were transmitted to the 
ground via an analog data link and subsequently digitir.ed and 
stored on tape at a rate of approximately 1 10 Mbits/s during 
the course of each 10-min ground-station pass. Since there 
were no onboard storage facilities for this data, the areas 
covered were necessarily in the vicinity of one of the five 
receiving ground stations. These were located at Goldstone, 
California (CDS); Merritt Island, Florida (MIL); Shoe Cove, 
Newfoundland, Canada (SNF); Oakhanger, U.K. (UKO); and 
Fairbanks, Alaska (ULA). 

Timing for the SAR data was provided by a stable local 
oscillator within the SAR transmitter. The timing information 
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was included in each major frame of SAR data, which con- 
sists of 13,680 range samples taken at a rate of 4S.S3 MHz or 
300.S fa of data. This information together with orbital 
ephemeris data on an engineering tape was used to convert 
the SAR data from a line/pixel representation to the output 
map projection coordinates. 

Approximately 2S00 min of SAR data were received and 
stored on magnetic tapes. Almost all data were optically 
processed while a small fraction (~3%) were also digitally 
processed. Appendix A presents computer-generated plots 
showing the areal coverage of all data of sufficient quality to 
have been optically processed. The ground swaths illustrated 
in Appendix A have a width of about 100 km determined by 
the cross-track beam width. The swath lengths are determined 
by the utellite velocity and the length of the ground station 
passes. For a lO-min data pass, the swath length can attain 
^4500 km. The image scale for optically processed data is 
approximately 1:500,000, although it does vary as a function 


of range. Appendix A also gives tables of orbital information 
for both optically and digitally processed data. 

Seaut SAR data covers in total about 100 million km^ of 
the Earth’s surface. Oceanographic studies using images of the 
oceans were the main experiment objective (e.g., Fu and Holt, 
1982). However, approximately 65% of the data covers land 
areas in North America, the Caribbean, and Western Europe, 
with applications to geology, hydrology and water resources, 
urban land cover, and agriculture (e.g.. Ford et al., 1980). 

E. The User’s Manual 

This concludes the introduction to the Seasat SAR and its 
data. The succeeding sections discuss the use of SaR data 
(Section II), more details concerning optically processed 
(Section III) and digitally processed (Section IV) data, some 
problems and features that may appear in the data (Section V), 
and the scope of Seasat SAR observ'tions (Section VI). 
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Saction II 

Using Seasat SAR Data 


A. Distribution of Seasat SAR 
Processed Data 
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Figure 2-2 ii the result of digitally processing the data for 
the 100 km by 100 km subsection indicated in Figure 2-1. 
This image does not exhibit those artifacts that are the result 
of processing individual 14 swaths. However, the intensity 
giadient across the entire image is still apparent. Section IV 
(iiscusses the digital processing in more detail. As diu'ussed 
therein, some progress has been made in the reduction of the 
gradient effect. 


The scene in Figures 2-1 and 2-2 is in the Gulf of Cali- 
fornia and shows a number of features identifiable from SAR 
data. In Figure 2-1. the land mass (identified by the rough 
texture) in the si>uthwest comer is part of the Baja California 
peninsula. The large island near the middle of the image is 
Angel de la Guarda. In the digital image. Figure 2-2. only the 
northern tip of this island is visible near the bottom. North- 
west of Angel de la Guarda, a large number of internal ocean 
waves are apparent (Elachi. I*)80). The wave pattern at the 
western edge of the image is particularly regular with a wave- 
length of about 5 km. The radius of curvature for these waves 
is almost 25 km. 


This data was received by the GDS ground station during 
Revolution 1 183. By consulting Appendix A. one can discover 
some relevant information. For example, the node value for 
this revolution is 256.01. and Figure A-7 (Appendix A. Fig- 
ure A-7) shows the areal coverage for this pass labeled by this 
node value (rounded off to the nearest tenth). The total 
ground swath stretches from Alaska to south of the Gulf of 
California. 


C. Finding Data 

The plots and tables in Appendix A are useful in determin- 
ing the availability of Seasat SAR data for a particular target 
on the ground. For an example, consider the Gulf of California 
discu$<ed above. We wish to find all passes, including Revolu- 
tion 1 183. that make up the total coverage of this area. First 
wc determine the longitude and latitude of the target. It is 
located at about 248°E and 28°N. Next we look at the sum- 
mary plots of areal coverage. These are found in Figures A-2. 
A-8, A-13. A-14, and A-24. F.ach of these five figures shows 
the superpirsed ground swaths obtained at each of the five 
ground stations. The area covered from one ground station 
rarely overlapped that covered by another. The figures show 
that only Goldstone (GDS) passes (Figure A-2) viewed these 
particular coordinates. 


0 I » ■ ■ ■ I 25 km 

Figure 2*1. Opticalty proc e e e ed inwge 


Figures A-3 through A-7 illustrate the individual GDS 
passes identified either by integer revolution numbers or by 
real node numbers. Revolution 193 in Figure A-3. Revolution 
387 in Figure A-4. Revolution 631 in Figure A-5. Revolutions 
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Figur* 2>2. Digitally pro caaa ad Image 


681 and 882 in Figure A-6, and, of course, node 256.0 in 
Figure A-7 a’l contain observations of this scene. The orbital 
information for each of the revolutions can be found in 
Table A- 1 (organi?.ed in the order of increasing revolution 
number), and for each of the nodes in Table A-2 (organized 
in the order of increasing node number). 

Let us look in more detail at Revolution 193. From Table 
A-1, the node time is 12:15:09 (JLN NODE TIME). The 
swath went from north latitude 21.1 (LTON) to north latitude 


53.6 (LOFF); therefore, it was an ascending node. Table A-3 
shows that in an ascending node, spacecraft travel time from 
the equator to 28*’N (TA) is 00:08:00. Thus the time for 
data acquisition over the scene of interest is approximately 
12:23:09, or about 2 min after the start of imagery (TIME 
ON). 

With these aids, the user can determine if SAR data exists 
for his area of interest; if it does, the swaths can be identified 
and the data (images or tapes) ordered from NOAA. 
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Section III 

Optically Processed Data 


A. Introduction 

Optical processing is an efficient method of turning SAR 
data into images. Optically produced images are suitable for 
qualitative and quick-look analysis. The optical processor is 
an analog-optical computer called a “correlator,” which per- 
forms a series of analog and sometimes nonlinear functions to 
produce image film. Figure 3-1 shows a block diagram of this 
system. 

Two digital tape inputs are required to convert SAR data 
into images. The first is a very-high density digital tape (HDDT) 
that contains the radar data, time code (Greenwich Mean 
Time (GMT)), and certain telemetr> information. The second 


tape (SAR Sensor Data Record (SDR)) contains sensor status 
and orbit information. These digital inputs are converted by 
an “optical recorder” to an analog signal with which a “signal 
film” is exposed in a step labeled “tape-to-film conversion” 
on Figure 3-1. In addition, the time code is converted to a 
binary-coded decimal (BCD) code of hours, minutes, and 
seconds of day and transferred from the HDDT to the signal 
film every 10 s. The signal film is then run through the optical 
processor to produce image film. 

There are two outputs for the user. The first is a computer 
printout called the Auxiliary Data Listing upon which orbit 
information (such as velocity and velocity rate), sensor status. 



AUXILIARY 
DATA LISTING 


FIgurw 3-1. SMsat SAR optical data prooaaaing ayatam 
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lIMt tANCl MAKKS TOP AND 
lOTTOM ON INTfCCII SECONDS 


TIME GIVEN EVERY INHGER 
DECADE SECONDS 


ORtIT 

TIME PERIOD 
DATE Of PASS 
STATION ID 
SWATH 

SLANT -RANGE SCALE 
EXPOSURE 

CORRELATl N DATA 
HEADER 



ANALOG SYSnM TRANSFER 
FUNCTION CALIBRATION (7 LEVELS) 

AT BEGINNING OF RUN (NOT TO SCALE) 


0 TO 3.0 DENSITY GRADUATED 
PHOTOMETRIC CALIBRATION 
AT END 


Figur* 3-2. Schematic of the optically procaaaad film output 


and image parameters liave been recorded every 30 s. Appen- 
dix B lists the entries in this output. Tlie second is t'llm 
imagery, wliich includes negatives, positives, and prints. Posi- 
tives and prints have clear light areas where the radar signal is 
stnmg; negatives ate dark in these areas. All products dis- 
tributed to users are copies: the positives and prints are gen- 
erated t'rom the original negative, and negatives are generated 
from a positive copy. 

The image is on 70-mm film, (>0 mm of which are imagery 
corresponding to a .^0-km. swath. A single pass is divided 
into four V 4 swaths, as mentioned in Section II. The total 
swath is about 100 km wide. The length of the run varies 
from the whole recorded ground station pass down to 2 min 
of selected data. In addition to the imagery, each Tilm has tick 
marks every second Lt near and far range and. every 10 s. the 
CiMT ap|H*ars at near range. An amplitude calibration step 
wedge (each step is dB) is located at the beginning of each 
*'4 swath and occupies about O.P m of film. At the end of ihe 
imagery is a 2 1 -step scnsitometric wedge, which is used pri- 
marily for photographic processing control. A label at the 
beginning of each swath identifies the run by station and 
orbit number, and includes time information and processing 
date. Figure 3-2 illustrates the optically processed image film 
format. 


B. Method of Production 

The signal-film-to-image-film conversion is performed by 
the optical correlator. Its functions include range and a/.imuth 
frequency filtering, range corrections, a/imuth scaling foi 
unity aspect ratio, and image scaling for a I :.^(X).0(X) scale. In 
addition, it transfers the time code from the signal film to the 
image film. 


The data (low for the correlation process is sliown in Fig- 
ure 3-3. The input signal film is illuminated by a collimated 
laser beam. A spherical lens (range lens I in Figure 3-3) forms 
a two-dimensional Fourier transform of the data at its back 
fiKal plane. At this plane, frequency filtering is performed by 
a rectangular aperture that passes the range bandwidth corre- 
sponding to the chirp (frequency-modulated) spectrum and 
a/imuth bandwidth corresponding to the IXippler spectrum. 
In addition, a narrowband block (.SO H/.) in a/imuth is located 
at zero IXippler to eliminate low-frequency and coherent 
noise. 

Range migration corrections are performed by a set of three 
cylindrical lenses. A second spherical lens (range lens 2) 
retrans.orms the data back to image space. The output image 
is filtered, range corrected, and focused in range and a/jinuth, 
but the focus of each dimension occurs i;i a different plane. 
A cylindrical lens (a/imuth telescope), which operates only on 
the a/imuth focus, is adjusted to bring the a/imuth focal plane 
into coincidence with the range focal plane. The telescope 
also adjusts the a/Jinuth scale factor so that it equals the 
ground-range scale factor at the center of the swath. A relay 
lens magnifies this intermediate image onto the output film 
drive. Tire magnification factor is adjusted fo that the output 
scale factor is 1 : 500.000. 

The output film drive contains raw film to be exposed by 
the aerial image. The input and output film drives must have 
a ve.'Y precise speed ratio so that the output film speed will 
match ih«' image speed well enough to prevent blurring. In 
actual operation, the speeds are slightly mismatched to create 
a desired blurring that is actually an integration in the a/imuth 
dimension. In this way, 25-m resolution in four looks is 
created from data that has an inherent resolution of 6 m in 
one look. 
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IMAGE 

FILM 


FIgur* 3-3. Data flow for tha corralatlon process 


C. Image Degradation 

Several potential sources of image degradation occur in 
the correlator. Relative amplitude accuracy is affected by non- 
uniform Mlumination of the signal film during a run. A/imuth 
resolution can be degraded by tracking errors created by a 
speed difference between the input and output film drives. 
Position accuracy is greatly affected by the time-code transfer 
system and adjustments of the mirrors; these mirrors are 
uncalibrated and can produce large image position offsets. 

There are two ways in which the correlator can cause 
resolution degradation. First, lens misalignment or compo- 
nent mispositioning can cause the image to be out of focus 
at the output film plane. Misfocusing is characterized by a 
speckle width smaller than the width of an actual point target, 
which miglit be broken up into two or more spott. Second, 
degradation can be caused by mistracking between the output 
image motion and the output film motion. Some film-drive 
along-track tracking error is deliberately introduced to accom- 
plish speckle integration for multiple looks. Inadequate con- 
trol of mistracking leads to azimuth resolution degradation. 

The effect of film-drive jitter on resolution is determined 
by measuring point-target widths at the output of the corre- 
lator. Typical jitter values range from 12 to 20 m (unfortu- 


nately, film-drive jitter is not consistent), but the average value 
is about I S m. This value must be added to the correlator 
film-drive tracking error (or integration) to determine image- 
film resolution. 

Occasionally, range resolution may have been broadened 
up to 60 or 70 m by incomplete range corrections. Azimuth 
resolution rarely exceeded 25 to SO m. Digital processing 
eliminates many of these sources of resolution degradation 
(see following section). 

D. Image Intensity Calibration 

Absolute radiometric calibration of Seasat data is very 
difficult. There is no reliable, absolute signal that can be used 
to establish an absolute reference. The receiver noise is used 
as a reference and is probably stable to within a decibel or 
two on the spacecraft. Before the tape-to-film conversion, 
the video gain is adjusted so that the receiver noise level 
driving the optical recorder is 95 mV. This value is used 
because most of the data is then at a level appropriate to 
adequately modulate the optical recorder with little saturation 
occurring. The receiver noise immediately preceding the 
transmitter turn-on is used as the evaluation point. Occasion- 
ally, there is no gain setting that will allow the noise to reach 
95 mV. or there is no recorded receiver noise. In these cases. 
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the gain is set to some nominal level to achieve a reasonable 
video level. 

One of the most significant obstacles to making accurate 
backscatter measurements, even for the relative case, is the 
change in signal level caused by the sensitivity time control 
(STC) and the antenna pattern. The STC was incorporated to 
change the system gain cross track to compensate for the 
antenna pattern. However, in nearly all the data, the STC 
started considerably later than the ideal compensation point; 
this resulted in a gain drop of from 6 to 10 dB across the 
swath. 

Part of the processing includes estimating the gain function 
across the swath using the known STC position and roll infor- 
mation (to obtain antenna pointing angle). The gain is actually 
calculated for about 20 points across the lOO-km swath. Its 
value at the center of each V* swath is used to adjust the video 
gain during tape-to-film conversion. The adjustments are made 
relative to the first Vi swath gain setting, which is determined 
by the receiver noise measurement. However, there is still 
as much as 2 dB of residual gain variation across a single 
Vi swath since the comp.-nsation is fixed for each Vi swath 
while the actual system gain varies continuously across the 
swath. An estimate of the residual gain can be obtained from 
the values in the auxiliary data listing. The 20 points where the 
net antenna/STC gain are evaluated are given as part of the 
auxiliary data listing for every time listing (usually every 30 s). 
These values can be used to determine relative gain changes 
cross track and along track. Their accuracy is limited pri- 
marily by the roll-angle accuracy. Roll errors can contribute 1 
or 2 dB of error near the swath edges. 

Any calibration is also limited by the dynamic ranges of the 
signal and image films. The signal film has a dynamic range of 
12 to IS dB, and the observed dynamic range of distributed 
target imagery is 10 to IS dB. The image film has a useful 
dynamic range of about 20 dB. This dynamic range rarely, if 
ever, limits the dynamic range of distributed targets. The 
primary limitation of the image film’s dynamic range is on the 
range of point targets or partially compressed signals. Many 
targets of interest, such as fields, have dimensions smaller than 
the IS-km azimuth and IS-km range dimensions that corre- 
spond to a target of no significant compression. Targets with 
dimensions smaller than these values have an output dynamic 
range greater — by the dimension ratio - than the distributed 
target dynamic range. For example, a target with dimensions 
of 30 km by 7.5 km will be distributed in one dimension, but 
have a compression gain of 3 dB in the other. This 3 dB must 
be added to the observed IS-dB dynamic range of the signal 
film to estimate potential dynamic range for targets of this 
size. Similarly, a target S km by 5 km would have nearly 10 dB 
of compression gain, and its potential dynamic range (25 dB) 
would exceed the image film capability. 


Unfortunately, quantitative analysis cannot be reliably 
perf^ormed with these data due to the many sources of calibra- 
tion error. 

E. image Scale 

The azimuth scale factor is affected primarily by two parts 
of the optical processing system, the tape-to-film conversion 
and the signal-ftlm-to-im‘'ge-ftlm conversion. In both cases, 
the output film velocity must be carefully controlled to match 
either the spacecraft velocity relative to the image point (tape 
to signal film) or the input signal film speed (signal film to 
image film). A scale factor of 1:500.000 is maintained to 
about 0.3% after the effects of spacecraft velocity changes 
and film-drive mistracking are taken into account. Some passes 
may have larger errors than this, but most of them are closer 
to 0.1 to 0.2%. 

The range scale factor is nominally 1 : 500,000 at the center 
of each V4 swath, with a variation from near ranf;e to far range 
of about +3'A7c to The assumption of a linear ground- 

range scale change across each M swath will give good accuracy. 
The slant-range scale factor for each Va swath is given in the 
auxiliary data listing and expressed as slant->ange m/mm of 
film. The ground-range scale factor at any point is determined 
by dividing the slant-range scale factor by the sine of the 
incidence angle. Incidence angles are listed for the ne;<r-range 
cross marks in each swath. 

Another change in the ground-range scale factor occurs as a 
function of time. Although the slant-range scale factor remains 
constant for a pass, the incidence angle changes because of 
changes in the altitude and digitization window. A measure of 
this effect is given in the listing as “ground-range coverage.” 
This value is the number of kilometers that actually occurred 
between the two range cross marks (assuming the image had 
been perfectly located). At some point near the pass center, 
these values will be very close to 25 km because that is where 
the calculations are made to set up the scale factors. The 
values change continuously as the altitude changes, and then 
make a step when the digitization window (or STC position) 
changes. 

Geometric distortion is caused by data skew in the azimuth. 
A rectangle on the ground whose sides are parallel to the range 
and azimuth dimensions becomes a parallelogram on the 
image, a parallelogram whose range-direction sides are rotated 
with respect to the swath perpendicular. The primary cause of 
this effect is the Earth's rotation (and lack of compensation 
for it in the processing). Pitch and yaw errors also introduce 
this effect and may add to or subtract from the Earth's rota- 
tional effect. The angle of data skew can be as high as 3 or 
4 deg. 
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Thus, significant errors in image scale, as well as geometric 
distortions, are present in optically processed data. These 
errors can be corrected in digitally processed images. 

F. Summary 

Optically processed data (e.g.. Figure 2-1) provide images 
suitable for only qualitative analysis because of the problems 
listed above - resolution degradation, difficulty of intensity 
calibration, image scale variations, and geometric distortions. 


Many of these problems are alleviated by the digital processing 
methods discussed in the following section 

One should not, however, overlook the fact that optically 
processed data provides a fast, inexpensive method of survey- 
ing large data sets. It is ideal for scanning data quality, inter- 
comparing data sets, and recognizing large-scale phenomena. 
Once a specific area of interest has been identified from the 
optically processed data, it can be digitally processed and 
quantitatively analyzed. 
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Section IV 

Digitally Processed Data 


A. Introduction 

The digital processing technique converts SAR data into 
images that are both reproducible and suitable for quantita- 
tive analysis. This section discusses two general methods used 
to digitally process Seasat SAR data. Approximately 3% of 
all ihe data were “routinely” processed with the Interim Digi- 
tal Processor (I DP), a software-based SAR processor developed 
at JPL (Wu et al., 1981). The products from this procersor are 
the “production” images and tapes available from NOAA 
(Subsection II-A). These are listed in Table A-4 of Appen- 
dix A. While these products are superior in quality to the 
optically processed data also from NOAA. they do not opti- 
mally utilize the resolution, pixel location accuracy, and 
intensity calibration of the Seasat data. Furthermore, the 
NOAA digital products have not been geometrically rectified 
(Subsection Ill-E and below). The second general method for 
digital processing was used for a small sample of data in the 
course of research projects to determine the ultimate capa- 
bilities of the data set in producing the characteristics men- 
tioned above, 'ihese “research” processors (RPs) were devel- 
oped at JPL and at MacDonald Dettwiler and Associates, 
Ltd. High-quality images from the RPs are, however, not 
generally available at this time. 

Both the digital processors and the optical processor use 
the Seasat SAR high-density digital tape (HDDT) as an input. 
In addition, the IDP uses the sensor status and orbital infor- 
mation tape (SAR SDR), while the RPs had alternative sources 
for orbital data (see below). 

The IDP consists of a SEL computer and three array pro- 
cessors. It can produce one Seasat SAR frame, a lOO-km by 
100-km image scene, in about 2.5 h. There are approximately 
5800 range data lines and 6140 pixels per line in each frame. 
The RP at JPL consists of a VAX 1 1/780 computer with one 
array processor, although the location and rectification steps 
at JPL are performed on the SEL. Depending upon the type of 


processing done, the KPs can produce a frame in between I 
and 10 h. 

The products of the IDP are 9-track. 1600-bit/inch tapes. 
Tables 4-1 and 4-2 provide the format for these tapes. Photo- 
graphic images (negatives) are then made from the tapes. 

TabI* 4-1. SMsat imaga tapa form t 


(FUe I) 


HEADER 

Record 

DATA LINE 1 

Record 

DATA LINE 2 

Record 

DATA LINE 3 


LAST DATA LINE 

Record 

END OF FILE 


(FUe 2) 


HEADER 

Record 

DATA LINE 1 

Record 


END OF FILE 


(Last File on Tape) 

HEADER Record 

DATA Line I Record 


END OF FILE 
END OF FILE 
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Tabto 4-2. M4«dtr racord tormal 


Item 

Deicripliun 

Bytes 

Location 

Remark 

1 

Title: "JPL DK'.ITALLY 

PR(X'I SSI 1) SFASAT 
RADAR IMAGI ” 

44 

1^4 


2 

Data tape ID code: wwyyyy 

8 

45-53 

xxxx ■ orbit number (Rl V) 
yyyy ■ tape number 

3 

Frame itarlinit time: 
DDD:HII;MM;SS 

13 

53-64 

Actual time of data taken 

4 

Receiving ttation identirication: 
SSS 

4 

65-68 

Where SSS is three characters 
of station ID: 

ULA ■ Alaska 
GDS ■ Goldstone 
MIL ■ Merritt Island 
l<KO ■ Oakhanger 
SNF' ■ ShireCove 


Procex«in|i dale: DA-MON-YR 

13 

64-80 


b 

ProceMinit run: rrrr 

4 

81-84 

rrrr ■ proccssinii run 
number (begin with 1) 

7 

Latitude of tariiet area: 
\\\:>y:Ntor S) 

8 

85-43 

XXX degree 
yy second 
N ■ north 
S ■ south 

8 

1 onitiiude on laritei area: 
\xx:yy:W (or F) 

8 

43-100 

XXX degree 
yy second 
W ■ west 
F ■ east 

4 

Site: (name of target area) 

34 

101-134 


10 

Number of xamples/line \g 

2 

135-136 

;Vv « 6144 

II 

Total number of lines .V^ 

y 

137-138 

s 6144 

i: 

Pixel spacing in a/.imuth 

y 

134-130 

Typically 16 m 

13 

Pixel spacing in range 

2 

131-133 

Typically a 18 m 

14 

Resolution in a/imuth 

y 

133-134 

Typically 35 m 

15 

Resolution in range R^ 

2 

135-136 

Typically 35 m 

16 

Blanks 

6008 

137-6144 
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Before November l‘)80, the negatives (10 by 13 cm) were 
produced with a Dicomed Model D47 that averaged 3-pixel 
by 3-pixel arrays from the tape. This resulted in an image 
resolution of about 75 m. Since November 1980, the negatives 
are produced with an Optronics Photowrite System 1500. 
These are 20- by 25-cm negatives that feature the maximum 
resolution of approximately 25 m in both the range and 
a/imuth directions. A label placed on the near-range side of 
each image contains the information listed in Table 4-3. 


Tabta 4-3. lOP Image label tormat 



Label 

Description 

1 . 

NASA JPL Sejsat SAR innifte 

Standard 

2. 

Digitally curreUted 

Standard 

3. 

Spacecraft track - XXX.X deg 
0 lo 360 dry indicates space- 
craft flight dtrecliun ba‘»‘d on 
clock angle orientation w th 
deg being north and 180 deg 
being south. 


4. 

ASC' or DSC 

ASC; ascending revolution 
DSC; descending revolution 

5. 

Number of pixels 



XXXX azimuth 

Roughly 6144 pixels 


XXXX range 

Roughly S800 pixels 

6. 

Pi.xel size center of image 
l6-m azimuth 
1 8-m range 

Standard 

7. 

Rev. XXXX AAA 

Revolution number, receiving 
station abbreviation 

GDS; Goldstone, CA 
MIL; Merritt Island. L'L 
ULA; I'airbanks. AK 
IIKO; Oakhanger, United 
Kingdom 
SNI-; Shoe Cove. 

Nevk foundland 

8. 

Site 

Nominal site name at center of 
image 

9. 

LAT XX°XX' 

Latitude degrees, minutes, north 


LON XXX°XX' WorK 

Longitude degrees, minutes, 
west or east 

to. 

XXX 

Number of Julian day. 1978 

It. 

XX H XXMXXS 

Ti'ne of c<^nter of image in hour, 
minute, second 

12 . 

Processed XX AAA XX 

Day/month/year 

13. 

1 ile No. XXXXXXXX 

IDP reference tape file 

14. 

GRID - azimutl. and range 

Pixel spacing in 1 jO-pixel 


image borders 

increments 

l.V 

Grey scale - top of image 

16 divisions of 256 pixel values 

16. 

JPL logo 



The following subsections describe the characteristics of 
digital products obtained with the various digital processors. 
Table 4-4 summari4es several key parameters of the images 
produced by the IDP. 


Table 4-4. Paramatars o( K)P Imagaa 


Parameter 

Value 

Input raw data, bits/umple 

4 

Range resolution, m 

25 

Azimuth resolution, m 

-25 

Range peak sidelobe ratio, dB 

-15 

Azimuth peak sidelobe ratio, dB 

-6 lo -9 

Number of looks 

4 

Pi.xel dynamic range 

Selectable 48 dB in 8 bits 
amplitude (over 70 dB total) 


B. Resolution 

The IDP processing algorithm is capable of achieving an 
image resolution of about 25 m in both range and a/imuth, 
although a routinely processed image may have a resolution 
slightly worse than 25 m due to an error in estimating the 
focusing parameters. The resolution was measured by examina- 
tion of the SAR responses from an array of corner reflectors 
located near the Gddstone Tracking Stations. Figure 4-l(a) 
shows one of these. Each corner reflector appears as a distinct 
point in the SAR image (Figure 4-l(b)). The intensity distri- 
bution of pixels around the peak responses of the reflectors 
was metiSured and indicated a 3-dB resolution of about 25 m. 

Another way to characterize the resolution is by the inte- 
grated sidelobe ratio (ISLR). or the ratio of energy in an image 
sidelobe to that of the mainlobe. For the IDP, this quantity 
has a value of -6 to -9 dB. Figure 4-2 shows an optical and a 
digital image of the same scene near the Goldstone Tracking 
Station. The star-like object near the lower center of the 
images (arrows) is the SAR reflection from a 26-m antenna. It 
is clear that the digital processing reduced the ISLR at least in 
the along-track direction, since the reflected in.age is signifi- 
cantly smaller in the lower picture. Note that the corner 
reflector array is evident as a row of bright dots to the lower 
left of the antenna. 

As discussed in Subsection 1-C, the Seasa« synthetic aper- 
ture was generally divided into four looks. Thus a factor of 
four was sacrificed in resolution (resulting in the 25-m azi- 
muthal resolution discussed above) in exchange for a reduction 
in the complexity of image production and a oetter signal-to- 
noise ratio in the resultant image. Figure 4- 3(a) is an image 
created from one of the four constituent looks; Figure 4-3(b) 
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Figure 4-1. Comer reflector: (a) 2.6-m cubic comer reflector; 
(b) comer reflector array in a Seasat SAR Image 


is the summed four-look image. The bands in the one-look 
image are due to antenna gain differences that are essentially 
averaged out in the four-look image. 

Alternatively, if the entire aperture is used for one look, th: 
theoretical a/imuthal resolution of the Seasat SAR is about 
6 m (Subsection I-C). This resolution has been demonstrated 


in practice with an algorithm called the “hybrid processor” 
developed for the RP at JPL (Jin, 1981). This algorithm uses 
exact range and azimuth reference functions that allow the 
image sidelobes to be significantly suppressed by weighting. 
The ISLR can be reduced to as small a; '24 dB. Figure 4-4 
shows plots of the compressed and weighted corner reflector 
waveforms in the azimuth and range dimensions, employing 
the full aperture. The resulting resolution is 6 m in azimuth 
and 25 m in range. In principle, all Seasat SAR data can be 
processed in this manner. 

C. Pixel Location Accuracy 

A pixel in a SAR image can be located accurately in terms 
of its longitude and latitude on the Earth’s surface, provided 
the location of the spacecraft and the sensor operation param- 
eters are known exactly (e.g., Curlander, 1982a). However, 
the I DP products available at NOAA are not suitable for 
precise pixel location for two reasons. First, these digital 
images have nut been geometrically rectified. Second, the 
only absolute references given to ground positions for these 
images are t!ie latitudes and longitudes of the swath centers. 
These coordinates were nut intended for ultimate accuracy 
and can be offset by as much as 5 km from the actual position 
The process of geometric rectification includes a conversion 
from slant range to ground range, and the removal of data 
skew. In the azimuthal dimension, image pixels of the same 
along-track position (a column in the Seasat SAR image) 
are produced from targets on the Earth’s surface that respond 
to the sensor with the same instantaneous Doppler frequency. 
This column of pixels traces a curvilinear path on the Earth’s 
surface. To be directly comparable to a surface map, the 
curvilinear paths must be straightened (i.e., the data skew 
must be removed; see also Subsection lll-E). Since the effects 
mentioned above are not corrected in the NOAA digital 
imagery, only approximate comparisons can be made with 
surface maps. 

The I DP in conjunction with an additional software pack- 
age (Curlander and Pang. 1982) can produce digital images 
that are geometrically rectified with pixels absolutely located 
to within SO m, using only the spacecraft ephemeris data and 
the characteristics of the data collection and processing 
system. This capability can be used to mosaic disjointed data 
sets without the aid of ground reference points. Figure 4-S 
shows an example of a mosaic produced in this manner. 

The precise location of pixels in the Seasat SAR imagery 
has been studied with RPs by Curlander (1982b) and 
MacDonald Dettwiler (1982). Given the position of the 
satellite at the time the radar data are acquired, the range of 
the pixel, and the Doppler parameter used in the imge reduc- 
tion process, the location of the pixel is determiif'd by the 
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Figure 4-2. Images of Goldstone: (a) op .ally processed; (b) digitally processed 
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Rguf* 4-3. Sana! SAR imagary (1024 x 1024 pixals): 
(a) akigla loofc: (b) lour-look 
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Figura 4-4. Saaaat SAR raaoluOon wNti tha hybrid proca a aor 

Several potential sources of error are; 

( 1 ) Inaccuracies in the spacecraft ephemeris data. 

(2) Deviation of the geoid from an assumed model (e.g.. an 
ellipsoid). 

(3) Missing data lines. 

(4) Map location interpretation error. 

The major source of location error is due to inaccuracies in 
the spacecraft ephemeris data. Curlander (1982b) compared 
the results of pixel location using the ephemeris data on the 
SAR SDR tapes with the results obtained using high-precision 
orbit data (10-m, 3-o accuracy in each of three axes) from 
Code 9(X), Goddard Space Flight Center. An absolute location 
error of as much as 2S0 m based upon the SAR SDR ephem- 
eris data was reduced to less than SO m in both range and azi- 
muth with the high-precision data (Curlander. 1982b). The 
two ephemerides agreed to within 20 m in spacecraft location, 
but the SAR SDR spacecraft velocity values apparently had an 
average error of nearly I m/s. which accounted for the larger 
location error. 
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intersecting point of three planes. These are the spherical plane 
of constant range to the spacecraft, the conic iso-Doppler 
plane (on which the target will respond at a constant [Xyppler 
frequency to the SAR sensor), and the plane of the Earth's 
surface. The coordinates of the target can be obtained by 
solving the three simultaneous equations that describe these 
three curved planes. 


Another key parameter included with the e.nphemeris data 
is the ground clock time. Synchronization between the clocks 
in the data formatting process and the orbit tracking and 
determination process is extremely important. While the 
MacDonald Dettwiler analysts obtained a pixel location 
accuracy of better than SO m in several cases, they .^Iso ana- 
lyzed data in which a bias of 6 km was introduced by apparent 
time-code errors (MacDonald Dettwile< , 1982). 


4-6 


ORIGINAL PAGE IS 



Figura 4-S. MomMc ot 8 » — t SAR digital imagaa 
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E. Summary 
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Section V 

Problems, Artifacts, and Peculiarities of 

SAR Data 


This stfctiun will illustrate with processed images a number 
ol features that could be present in Seasat SAR data. Some 
features arise from hardware problems (e.g.. the previously 
discussed mispositioning of the sensitivity time control 
STC), others from transient outside effects such as the weath- 
er, and some are simple geometric effects inherent in SAR 
data. 


A. Saturation 

A major dift'iculty with Seasat SAR data is caused by the 
limited dynamic range in many parts of the system. Satura- 
tion can occur in the analog-to-digital signal conversion, the 
data link, the SAR piocessor, or any combination of these. 
Figure 5-1 sliows an example of saturation of the data link in 
both the raw and processed data. The white streaks in the 
image and the striped patterns in the raw data are due to 
retriggered chirp pulses that were to have been used for 
image calibration. However, because of a hardware failure 
in the llight electronics, the pulses exceeded the dynamic 
range of the data link. (See Subsection V-D.) 

Another result of signal saturation is weak-signal suppres- 
sion. In this case, the signal from a dim target appears to be 
suppressed by a very bright target in proximity. Further- 
more. the suppression is stronger as the distance between a 
dim target and the bright target is reduced. This effect is 
due to limited quantization of intermediate products in 


the IDP and causes a nonlinear loss (more for dimmer targets) 
in detectability due to saturation of the partially corielated 
radai signals. An example is sliown in Figure 5 - 2 . The hori- 
zontal linear feature in the upper half of the picture is the 
Santa Ana River. The dark bands (arrows) next to several 
blight features right above the river are oriented in the azimuth 
direction, and are due to weak-signal suppress!, n. 

B. Azimuth Ambiguities 

Ambiguous target responses are mainly due to sidelobes 
in the antenna radiation pattern. In the azimuth dimension, 
the target Doppler spectrum corresponds to the antenna 
respronse in that direction. The tiiiite radar PRF sampling 
in azimuth results in the foldover of Doppler spectral energy 
from the sidelobes into the mainlobe. This aliasing effect 
produces ambiguous target response in the azimuth dimen- 
sion. The PRF ambiguities normally do not produce visible 
effects because of the predominance of the mainlobe. How- 
ever. strong targets such as the one illustrated in Figure 5-.) 
will produce ambiguities. The brighter features (A) in this 
image of Lake Pontchartrain, New Oileans. are caused by the 
ambiguous response of the very bright area (B) ItKated b km 
southeast of the eastern shore. 

Range ambiguities are more difficult to verify because the 
targets responsible are located outside the imaging swath and 
cannot be referenced without using another image. 
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Figur* 5-2. Azimuth wMk-ttgnal supprMslon •flact 
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Figurt S-3. FalM iMturM Induced by azimuth ambiguity 
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The centroid of the a/imuth spectrum varies across the 
track since tire Doppler frequency is a function of the hurk 
angle. If the prcKessor sets the a/imuth frequency window for 
center swath, the ambiguity level increases and the a/.iinuth 
resolution degrades at near and far range. Because the a/imuth 
Doppler frequency changes with latitude, the spectrum can 
move out of the frequency window if the processor does not 
employ IXippler tracking during a pass. This loss of window 
results in increased ambiguities and degraded a/imulh reso- 
lution. Kigure .^-4 shows an optically puKessed image for 
which the a/iniutli spectrum has sliifted out of the a/iniulh 
frequency window at the end of the pass. The true features at 
A are repeated as false features (ambiguities) at B. Note that 
the lower image is significantly out of focus, a problem unre- 
lated to ambiguities. 


C. Atmospheric-Related Features 

For Seasat SAK, performance degradation is expected to 
be worse in the auroral geomagnetic regions. These are areas 
surrounding the north and south geomagnetic poles within 
which intense auroral activity occurs. Many Seasat SAK 
passes are 3000 km to 4500 km long; ionospheric scintilla- 
tion effects can vary signitlcantly along track, and thus a/i- 
niuthal resolution can vary during the pass. In particular, 
the 1>LA ground-station antenna coverage pattern can accom- 
modate SAK data from ground latitudes of about 48°N to 
74°N over the same pass. During such a pass, the spacecraft 
passes from a region of low geomagnetic activity into a tansi- 
tional region and finally into the auroral region, within which 
intense auroral activity may occur, degrading a/imuthal 




FIgur* S-4. AmbtgultlM In SAR tmrgary of Junoou, AlMka: (a) azimuth ambiguttiao in QDS Imaga; (b) ambigultiaa abaant 

in ULA Imaga 
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Figure 5-5 Banks Island radar intagas: (a) high gaomagnatic activity tor Ravotution 894, ULA; (b) low gaomagnatic activity tor 

Revolution 1023, ULA 
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resolution. Figure S-S shows images of the Banks Island 
area ibr two different passes. The first pass (upper picture) 
occurred during a time when the geomagnetic activity was 
reported to be high: the second pass (lower picture) when 
the activity was low. Since the two images were recorded 
about two weeks apart and were both optically processed, 
real changes on the ground (ice melting) and differences in 
the processing parameters contributed to the differing ap- 
pearances of the images. In fact, the effect of enchanced 
geomagnetic activity on Seasat SAR images has never been 
measured in a controlled experiment. However, these images 


are at least illustrative of the possibility, as mentioned in 
Subsection l-B, that magnetic storms, which cause iono- 
spheric irregularities, may degrade image quality. 

Weather can also create features that appear oti both 
land and ocean imagery. The scene of Ames, Iowa, <hown 
in Figure S-6, contains a number of bright streaks running 
from the upper right to the lower left of the image. These 
are caused by rain-soaked ground, which exhibits high reflec- 
tivity (Ford et al., 1980). Other atmospheric phenomena 
are discussed and illustrated by Fu and Holt (1982). 


Figura S-6. AmM, Iowa, wHti brioM stroaks dua to raln-aoakod ground 



D. Sensor-Related Artifacts 

The Seas;it SAR had a built-in tcil signal intended to aid in 
data processing and calibration. However, a prelaunch failure 
occurred in the circuitry responsible for the precision level of 
the pulse. In early SAR imaging passes, the calibrator was 
commanded on for the entire duration of the pass. However, 
sin< e the images showed a bright line down the center (Fig- 
ure 5-7), the calibration pulse ’.vas commanded off for the 
later imaging passes. Notice the small circular feature near 
the calibration pulse in the center of Figure S-7. This is the 
famous Barringer Meteorite Crater located near Winslow, 
Arizona. 

During several passes, the gain state of the SAR receiver was 
changed while tiansmitting. This resulted in image intensity 
variations and caused an abrupt phase change in point-target 
echoes at the instant of gain change. Figure S-8 shows an 
optically processed image during which a gain change was 
made, and a comparison image of the same scene when the 
gain was not changed. 

The sensitivity time control (STC) function was initiated 
by stored commands in the satellite at times based upon 


predicted variations in slant range (Subsections l-C and II-B). 
Sometimes a jump in the STC position, the “digitization 
window,” occurred during data acquisition for a particular 
image. In these cases, the portion of the image obtained 
after the jump was shifted relative to those portions obtained 
before the jump. Figure 5-9 illustrates a particularly egregious 
example of this in which the lower quarter of the image it 
shifted almost 20 km to the left relative to the upper part. The 
arrows mark the location of the shift. 


E. An Inherent SAR Feature 

Not all effects are caused by sensor malfunctions or vagaries 
of the weather. Figure S-IO illustrates an effect due to the 
physics of radar wave interaction with the ground scene. 
These images are from two different passes over the same 
urban scene but with different radar aspect angles. In the 
upper image, the radar line of sight was along a direction 
preferred for reflectively of the targets contained in the 
bright rectangular section; in the lower image, the radar 
illumination is nut along this preferred direction. 
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ngur* 9-7. Imagad c aU fa r t of pulM 
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GAIN = 
89 dB 



FIgur# 5-«. R«c«<v«r gain; (^) changa In Ravolutlon 416, GDS: (b) no changa In Ravolutlon 1205. CDS 
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Figure 5-9. STC change during a paaa 
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Fl0iif«S-1O. Cftoct o« radar npKt angla on ttw appw«fM tMVM rallactlvHy 




Section VI 

Scope of Seasat SAR Observations 


A. Pictorial Outline 

The following images (Figures 6-1 through 6-14) are illus- 
trative of the types of targets viewed by Seasat. Many mme 
scenes with detailed captions ca.i be found in the geographic 
atlas of Ford et al. (I*)K0) and the oceanograpliic atlas of Fu 
and Holt (I4K2). Sstme of the images contained herein also 
appear in these references. The first seven figures are land 
targets while the others are over water and ice. 

B. Seasat SAR Data Base: Past and 
Future Uses 

Mans scientific results have been extracted from the 
Seasat SAR data. C'ompaiisons between it and data from 
othei sate'lites (e.g.. Landsat) have proven to be quite reveal- 
;r.g. The atlases of Ford et al. ( I'^SU) and Fu and Holt ( |dK2) 
give paiticularly striking examples of such comparisons. 


Appendix C gives a partial listing of Seasat SAR scientific 
publications. 

Much analysis, however, remains to be done. Quantita- 
tive analysis using digitally processed data is still in its early 
stages. It is complicated by the problems discussed in ear- 
lier seclioPv as well as incomplete understanding of. for 
example, ocean phenomena and their interpretation with the 
SAR technique. Nevertheless, the interactive prtKess of data 
analysis and theoretical development promises to be 
rewarding. 

The Seasat SAR data is an archival record (see Section II 
for details). Future SAR observations, such as those with the 
Shuttle Imaging Radar (SIR) series, will provide a time series 
of data so that temporal trends can be investigated. The 
authors hope that this report will allow the Seasat data to 
be meaningfully employed for these purposes. 
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Ftgur* t-2. Btakra, AIgsrta. Nort h a MU m Algcrta contains lha dty o( Biakra (brtgM araa at arrow), wMek waa 
obaarvod on Augua t 21, ItTt. Nota lha ratdggarad cMip p ulaaa m Mw loarar mi o( lha Mtaga. Saaaal 
RovotuMon 7«1, UKO sMa 
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Figure 6-3. Indianapoll*, Indiana. IndlanapoHs (arrow) and Its anvkorw are shown in lh*s obearv a tlon ol July 
25. 1976. Node* the contrast botwean ths reguler faaturee In tMs davalopad araa and the sbaanea of such 
foaturoa In the preceding two hnege e . Also note that the hor te ont a l roads are mainly bright whMa the vertical 
roads are mainly dark, a rasult of differing radar aspect artgles. Seaeet Revolution 407, UN. eNe. 
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Rgur* ft-4. Owens VsNsy, CsHfomia. In this scene, tsken on July 24, 1978, Owens Lake appeere at the 
arrow. The bright sawtooth patterns are due to mountain slopes Inclined toward the SAB. The Pan a mlnt 
Mountains are toward the north. Bright llnoar features that mn horizontally in the canter of the hnaga are 
power lines. Seesat Revolution 394, GOS she. 
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Figure 6-5. Miami, Florida. Tha coaat off Miami. Hm cHy of Miami, and tfw Evargladas ware ob a arvad 
August 8, 1978. Bright tpacks on tha ocaana ara ships. Bright laardrop shapas in tha Evargladas 
hardarood ‘‘hammocks” formad by tha buildup of raftsd vagatation durirtg lapsa t ad drying and flood 
cycles (Ford at al., 1980). Saasat Revolution 608, MIL sHa 
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Ftgurv S-e. Sacramento Rlwar Dalta. Tha rtvar rurta hortaontalty through tha cantor a» this pMura, which waa 
lakan on August 4. 197t. Faaturas Inclutto tha San Matoo Brtoga (A), tha naval Itoat on tha north short a* 
Sulsun Bay (B). arto Stockton (C). S aa s st Ravohitton $52. OOS sNs. 
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Ftgur* 6-7. OrMt Ql»n Fault, Scotland. Tha ruggad Scottlah HIglilanda «»ara Imagad on Auguat t6, 1976 Tha 

highoat point In tha Brltlah lalaa. Ban Nawla (1343 m)ln tha Grampian Mountahw appaara at A. Tba Oioat Qian 
^ult (B to C) aaparataa tha Grampian Moontalna from tha Nofthacn Highlanda to tha north and waat. Thia la a 

M-lataral atrlka-allp fault that aras activa In Palaoiolc thna. Thi Qraat Qlart (Qian Mor, C to 0) Haa along tha 
fault and contains tha farrmus Loch Naaa (Ford at al., 1990). 'iaaaat Revolution 719, UKO sHa. 
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Figur«6-8. English ChanrwI. This MCfW.nMrtfw Straits of Dov*r, was obMrvad on August 19, 197S.Thscity 
of DunWrU (arrcMr) Is vIsIMs nuar ths csntsr of ths coast. NoHcs ths fUamsrrtary pisrs oft ths sastsm coast. 
Long SOS surfacs pattsms (10 to 30 km) follow doaoly ths sandbar pattsms, which form ohilqus angles to ths 
coast (Fu and Holt, 1962). Saasat Revolution 782, UKO aha. 
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FIgur* 6-9. Shetland Islands. S a ai at obaarvad this acana north of Scotland on Saptambar IS, 1978. LlWa 
atructura Is saan In tha opan aaa bacauaa of tha homogenizing tHHt* of the high winds that wars thought to 
be present. Note.', however, tha refraction and diffraction pattams (t' ows) of the surface waves around tha 
Islands Saasat Revolution 1149, UKO sHa. 
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FIgur* 6-10. Nantuch*! Stwals. T1»«a« shallow watar araaa, obaarvad on August 27, 1978, to t tw sou th andaast 
of Nantuckst Island, south of Capa Cod. ara charactartzad by rldgaa and shoals saparatad by dsapsr channals. 
Tha brightar pattams occur ovar araas shaltowar than 18m (a.g.. at tha arrow). Saasat Ravolutlon 880. MIL sits. 
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Figur* 6-11. Warni Ring In th« Atlantic Ocaan. On ttw right la tha waatam portion of a warm-cora ring about 100 
km aouthaaat of Oalawara Bay, obaarvad on Saptambar 21, 1978. Tha araa within tha rirtg ganarally haa a 
highar imaga intanalty than Iha aurrourtding araa. Tha boundary la charactarizad by concantr*c curvlllnaar 
Unas probably dua to ahaar zonas cauaad by a rotating currant (Fu and Holt, 1962). Saaaat ^lavolutlon 1232, 
MIL aha. 
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Figur* 6-12. MW-Atlarrtte Bight. Th« sharp corrtinantal thalf braak off tha aast coast of tha UnKad State ^ Is wall 
kr>own for tha ganaratlon of naar-surfaca Intamal wavas. This araa of tha MW-Atlantlc Bight Is southaaat of 
Dalawara; H was ob s arvad or> August 3t, 1978. Numarous packsts of Intarrial wavas with long, llnaar wava 
crasts can ba saan (Fu and Holt, 1982). Saasat Ravolutlon 931, MIL sKa. 
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Fl9ur«»-1S. SomhwfeOQr— otand. TtwbOMWdfYbtw— nWwiw>«wdioo»WwQfwlid>c«ctplo»t ■■ 1 . 
and aipoauraa o( «»ary anctani rooka In ooaalal and naar coaami araaa to Mw anal ana aaan by lha radar on 
Octobart. 1t7». MoWca lha ten How patlamalotha north (Ford alal.. 1M0>. SaaaalWaaokmon MdO. 8NF aba 
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Flgur«6-14. io« Pack NortlwMSt of Banks WaiMl. This io« pack Is locatad just f¥MlhwiMt of Banks Mand, Canada. Th« 
nortfivssst comarof the Island is in ths sout^aast comsr of ttw knags. Fl atchaf's lea Island (also knosm as T-3) is lha 
brIgM faatura localsd at ths arrow. Osfk fsaturss kidicala opsn snScr or racsntly frazsn lea (Fu and HoN, 1982). Saaaat 
Ravokition 1452. ULA sHs. 
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Appendix A 

Catalogue of Seasat SAR Imagery 


This appendix presenis the caiaKtyue of sy ntheiic-apeilure 
tadai (SAK) imagei> acquiied by the Scasal salellilc. Included 
aie aieal covetage plots (Subsection A-l) and tables of ke> 
orbital inl'omiation (Subsection A-ll). This information will 
enable an investigator to identify which revolutions (if any) 
unaged an area of interest and to determine the dates and 
times of this imager> . Additonaliy, tables of digitall> pro- 
cessed SAK miagery are provided (Subsection A-llI). Parts of 
this appendix are reproduced from Appendix C of Fu and Holt 
(l‘>«:>. 

I. Areal Cov miQB 

The following figures (Figures A-l througli A-2b) are 
computer-generated plots showmg the areal coverage of all 
the Seasat SAK data that were of sufficient quality to have 
been optically processed in a survey mode. The plots have 
been grouped geographically by the ItKation of the five 
receiving stations, which ate labeled CDS (Goldstone, Cali- 
fornia): MIL (Merritt Island. Florida): SNF (Slu>e Cove. 
Newfoundland. Canada): 1>LA (Fairbanks. Alaska): and (IKO 
(Oakhanger. United Kingdom). Each SAK swath is shown by 
two parallel lines enclosed at both ends and labeled in one of 
two ways: by revolution number (3 or 4 digits) or by node 


(1 to 3 digits followed by a decimal). The revolution numbers 
are used for single swaths: the mule numbers are used for 
two or mure swaths vuth nearly identical ground tracks (i.e.. 
within 0.1 deg). The swaths labeled by node numbeis depict 
the superposed coverage from all the constituent revolutions. 
For example, the Table A-2 node values from 2SS.^ to 
25t> 02 constitute the 2S6.0 swath in Figure A-7 and include 
Kevolutions 1441. 12b‘). 1312. 13*»8. 1355. 1226. 1484. 
1 140. 1 183. and 10^7. Tables A-l and A-2 can be consulted 
for specific orbital infumiation. Note that revolution numbers 
for swaths labeled by node can be most easily determined 
from Table A-2. Figure A-l u a composite plot of the total 
SAK areal coverage, and Figures A-2. A-8. A-13. -14. and 
-24 are composite plots* of the total SAK recording activity 
for each of the five receiving stations and are provided pri- 
marily for general interest. 

These plots were generated using the Satellite Mission 
Design Program (Carlson. I*)80) with osculating orbital 
elements taken from Klose ( l‘»7d). 


*The compoulc plot for Shoe Cove. NewloundUnd. is tdenlkal lo the 
stnair |«eriod of its areal coverage 
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Figur* A-2. GoMston*. Callfomia: July 4 through OctotMr 9. 1978 
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Figure A-5. GoMstone, Califomla; August 3 through August 13 
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Figure A-«. GoMstone, Csllfomis; August 13 through August 27 
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Ftgur* A-4. Minitt Itland. Floiida: Juty 8 through Octohor 9. 1978 
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Figura A- 12. Merritt Islartd. Florida; August 26 through Octotsar 9 
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FIgur* A-13. Shoe Cov«, Newfoundland. Saptombar 17 through OctotMr 
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Figure A- 14. Fairbanks. Alaska; July 4 through October 9, 1978 
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II. Key Orbital Information 

Tables A- 1 and A-2 present key orbital inrormation 
petijininit to the SAK swaths plotted on Figures A-l througli 
A-2b. Table A-l lists the revolution numbers consecutively 
while Table A-2 contains the same information resorted by 
node. All the data in the two tables have been optically 
processed except as noted under “COMMFNTS.” Nodes and 
node limes are taken from klose (Id7d), and all limes are 
siandaidi/ed to ('ireenwich Mean Time ((iMT). Items listed 
include: 

RFV revolution number 

ST A receiving station awronym (Subsection A-l I 

NODF east longitude in degiees where the space- 

craft iiadii track crosses the equator in an 
ascending tiH>de (passing from south to 
north) 

DAT month and da\ of 1^78 

JLN Julian day of D>78 

NODFTIM lime (hour:minute:secoiid) of spacecraft 

node crossing 

LTON north latitude in degiees where imagery 

starts in the center of the swath 

lOFF north latitude in degrees where imager\ 

ends in the center of the swath 

TIMFON time (honi:mniute;second) when imagery 

starts 

OFF time (hour;minute:second) when nnagei\ 

ends 

rOMMFNTS NP: entire revolution not optically 

piocessed unless followed by time 
(minute second) and letter (S 
start; M. middle; F. end), which 
indicates the d mat ion and loca- 
tion of the segment of the levolu- 
tion that is not optically 
pri>cessed 

NT(': no time code on original high- 

density digital tape 

FN(i; engineering revolutions in which 
the conl'iguration of the SAK was 
altered to test various featuies of 
the system. 

Table A-3 provides the approximate amount of time taken 
by the spacecraft to travel from the equator to the place where 
the center of the SAK swath (nut the nadir track) crosses a 


given latitude, either in an ascending nmde (passing from 
southeast to northwest) or a descending mode (passing from 
northeast to southwest). Items listed in this table include: 

LAT north latitude in degrees 

TA time (minute ;second) from equator to lati- 

tude ertrssing in an ascending mode 

TD time (minute :second) from equator to 

latitude crossing in a descending mode 

Fffective use of Tables A-l. -2. and -3 in conjunction with 
the coverage plots will enable the reader to determine the rev- 
olution numbers, dates, and times of the SAK images cover- 
ing an area of interest, and will thus facilitate the prrKess of 
ordering SAK images. 


KFV revciution number 

ST.\ receiving station acronym (Subsection 

A I) 

LOCATION site name, and state or country 

LAT north latitude in degrees and minutes 

for nominal center of image 

ION west longitude in degrees and minutes 

for nominal center image^ 

TIMF Julian day of Id78 followed by time 

(hour:minuie:second) of center of image 

Table A-5 lists, by revolution number and latitude, the 
digital SAK images processed in Furope up to August |d8l. 
All piocessed imagery, available througli FSKIN in Italy 
(see Section II for address), have full 2S-m resolution and 
are -40 km by 40 km in si/e. Items listed include: 

KFV revolution number 


^Sublract Ihr dcitrrcs in mcsi longitui'e from 360 lo convert lo Jcitrces 
in east luniiitudc. 


III. Digitally Processed SAR Images 

Table A-4 lists, by revolution number, the SAK images 
that have been digitally processed by JPL up to October I. 
1481. Flach image is 100 km by 100 km in area and has a 
nominal ground resolution of 25 m in both range and a/Jmuth 
(Wu et al., 1481). All processed digita' imagery is available 
thiough the Fnvironmental Data and Information Service 
(FDIS) of NOAA (see Section II for address). Items listed 
include: 


A-1S 


STA 

receiving station acronym (Subsection 

LON 

east or west longitude in degrees and 


A-l) 


hundredths of a degree for center of 
image 

DATE 

month and day, 1978 

ARCH 

archive number 

LOCATION 

site name and country 


Image slightly defocussed 

LAT 

north latitude in degrees and hundreths 


larger scene 40 km in azimuth and SO km 


of a degree for center of image 


in range 
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Tabto A>1. Orbital irtformation for tha Saaaat SAR Imagas by conaacuttva ravolutton numbars 


REV 

STA 

NODE 

DAT 

107 

gos 

253.67 

J 4 

107 

ULA 

253.67 

J 4 

150 

gos 

253.10 

J 7 

150 

•jLA 

255.10 

J 7 

163 

mil 

2m9.03 

J 8 

179 

GOS 

247.70 

J 9 

193 

gos 

258.54 

JIO 

205 

ula 

3i5.55 

Jll 

207 

gds 

265.38 

Jll 


207 

ULA 

265. 

38 

Jll 

220 

ULA 

299. 

30 

J12 

221 

mil 

279, 

,22 

J12 

221 

ULA 

279, 

22 

J12 

222 

GOS 

249, 

,14 

J12 

230 

GOS 

48, 

,48 

J13 

232 

ULA 

356. 

,31 

J13 

234 

ULA 

3fl8, 

,15 

J13 

236 

gds 

257. 

,98 

J13 

242 

mil 

l07, 

,48 

J13 


251 

GOS 

24I. 

74 

Jl4 

263 

mil 

3fl0. 

74 

J15 

263 

uLA 

300 . 

,74 

J15 

273 

gos 

49. 

,92 

J16 

277 

ULA 

3o9. 

,59 

J16 

279 

gos 

259, 

,42 

J16 

279 

uLA 

259, 

,42 

J16 

289 

ULA 

8 

,59 

J17 

292 

(jLA 

2q3, 

,34 

J17 

308 

gos 

252 

,02 

J18 


320 

UL A 

311.03 

J19 

322 

gos 

268.8b 

J19 

322 

uLA 

260.66 

J19 

323 

ULA 

235.78 

J19 

335 

mil 

2q4.78 

J20 

337 

ULA 

249.62 

J20 

349 

uLA 

3q3.63 

J21 

350 

ULA 

278.54 

J21 

351 

GOS 

253.46 

J21 

551 

uLA 

258.46 

J21 


363 

ULA 

3i2.47 

J22 

365 

IjLA 

262.30 

J22 

371 

mil 

111. 81 

J22 

378 

MIL 

2q6.23 

J23 

378 

ULA 

2q6.23 

J23 

380 

ULA 

248. 06 

J23 

387 

GOS 

7O.48 

J24 

386 

gds 

45.40 

J24 

392 

ULA 

3o5.07 

J24 

393 

mIL 

279.99 

J24 


JLN NODE TIM LTON 


ias-12: i: 3 le.s 

185- 12: i: 3 >* 7,6 

186- 12: 8: 6 18.2 

188- 12: a: 6 49. s 

189- 9:56:17 10.8 

190- 12:4b:2l 22.6 

191- 12:15: 9 21.1 

192- 8:22:46 65.6 

192-11:43:58 23.6 


192- 11:43:58 54.8 

193- 9:32: 8 66.8 

193-X1:12:46 13.4 

193-1i:i?:46 53.3 

193- 12:53:24 19.5 

194- 2:ie:26 53.8 

194- 5:39:41 74.6 

194- 9: o:56 69.9 

194-12:22:12 18.6 

194-22:25:58 35.9 


195- 13:31:38 15.6 

196- 9:39:11 16.6 

196- 9:39:11 66.4 

197- 2:25:28 53.4 

197- 9: 7:59 69.2 

197-12:29:14 33.2 

197- 12:29:14 51.3 

198- 5:15:32 72.5 

198- 10:17:25 63.5 

199- 13: 7:29 20.6 


200- 9:ib: 1 71.3 

200-12:36:17 23.3 

200-12:36:17 50.6 

200- 14:16:54 51.4 

201- 10:24:27 13.0 

201- 13:45:42 50.8 

202- 9:53:15 67.8 

202-11:33:53 57.4 

202-13:14:39 14.4 

202-13:14:39 50.5 


203- 9:22: 3 69.9 

203-12:43:18 58.9 

203- 22:47: 5 20.9 

204- 10:31:29 13.6 

204-10:31:29 69.4 

204- 13:52:44 49.9 

205- 1:37: 8 34.7 

205- 3:i7:4». 51.1 

205-10: 0:17 68.4 

205-11:40:54 10.8 


LOFF 

TIME ON 

OFF 

47.8 

12: 6:i5 

15: 0 

73.4 

12:15: 0 

24:20 

54.6 

12:13:22 

24:10 

73.4 

12:22:40 

31:30 

49.1 

9:59:20 

10:36 

50.1 

12:52:45 

• •- 0 

53.6 

12:21: 7 

30:53 

68.0 

6:44:32 

53:25 

56.0 

11:50:40 

0:30 


74.4 

12: 0: 5 

a:i5 

72.6 

9:52:21 

59:41 

37.4 

Ii:i6:26 

23:35 

74.7 

11:26:25 

37:50 

50.4 

12:57:25 

8:10 

23.4 

2:53: 0 

2:10 

51.2 

6: 5:32 

15: 3 

70.1 

9:22:25 

29:45 

52.5 

12:27:25 

38: 5 

14.4 

23: 6: 0 

12:20 


45.9 

13:35:56 

45: 0 

51.1 

9:43:48 

54: 8 

72.4 

9:59:25 

6:50 

22.5 

3: 0:10 

9:28 

69.7 

9:29:10 

37: 0 

54.2 

12:36:46 

45:10 

73.9 

12:44:15 

53: 0 

51.8 

5:43:10 

50:43 

73.3 

10:36:25 

44:30 

53.4 

13:13:18 

23:10 


69.4 

9:37:18 

44:10 

50.6 

12:43: 4 

5i: 5 

74.0 

12:51:10 

0: 9 

70.6 

14:31:57 

38:40 

41.4 

10:28: 2 

36:i4 

72.2 

14: 0:35 

a:i7 

72.2 

10:13:50 

2i:i5 

74.7 

11:50:50 

59:20 

51.8 

13:19:58 

29:40 

/5,2 

13:29:17 

37:45 


68.6 

9:43:30 

51:39 

74.1 

13: 0: 4 

7:15 

10.9 

23:3i:30 

34:30 

46.3 

10:35:15 

45: 0 

73.1 

10:52:45 

58:43 

72.4 

14: 7:20 

15:25 

16.7 

2:17:30 

22:40 

27.2 

3:53:12 

0:22 

73.5 

10:21: 8 

27:12 

42.1 

11:43:50 

53:22 


COMMENTS 


Nh 


nhi:40m 


A-17 


ORIGINAL PAQI |8 
OF POOR QUALITY 

Tabto A-1 (eonid) 


REV 

STA 

NODE 

DAT 

JLN NODE TIM 

LTON 

LOFF 

TIME ON 

OFF 

COMMENTS 

394 

gos 

259.91 

J24 

205- 

13:21:32 

16. 

2 

53. 

2 

13:26136 

37:10 


400 

hIL 

lf|9.41 

J24 

205- 

23:25:16 

43. 

,4 

9. 

.6 

0: 2:40 

13: 2 


406 

ULA 

313.91 

J25 

206- 

9:29: 5 

70. 

.5 

72. 

,6 

9:50:50 

56:39 


407 

niL 

2a6.63 

J25 

206- 

11: 9:42 

11. 

,6 

47. 

,1 

Il:l2i55 

23:25 


4l6 

gos 

63.08 

J26 

207- 

2:15:22 

49. 

,6 

26. 

,0 

2:5i:i5 

56:20 

cng 

422 

niL 

272.59 

J26 

207- 

12:19: 6 

14, 

,2 

34. 

,1 

12:23: 3 

29:56 


430 

gds 

71.93 

J27 

2.06- 

1:44:10 

25. 

,6 

16, 

,3 

2:27:10 

3o: 0 


435 

ULA 

3o6.51 

J27 

208- 

10: 7:16 

69. 

,3 

73, 

,5 

10:26:30 

34:16 


443 

mil 

103.65 

J27 

208- 

23:32:20 

27. 

,0 

9, 

,6 

0:14: 0 

20: 7 


447 

ULA 

5.52 

j26 

209- 

6:14:51 

74. 

,4 

50. 

,9 

6:41: 0 

50:20 


449 

ULA 

3i5.36 

J26 

209- 

9:3b: 6 

71. 

.6 

72, 

.2 

9:57:50 

3:50 


450 

mil 

290.27 

J26 

209- 

ii:ib:44 

12, 

.5 

47, 

,0 

11:20:10 

30:26 

N^4:3oe 

464 

ULA 

2q9.12 

J29 

210- 

iu:45:32 

66, 

.6 

72, 

.5 

11: 5:45 

13:10 


465 

mil 

27**. 03 

J29 

210- 

12:26: 9 

13, 

.1 

36, 

.7 

12:29:45 

37:21 


466 

gds 

246.95 

J29 

210- 

14: 6:47 

26. 

.6 

52, 

,7 

14:14:26 

2i:i4 


472 

mil 

98.45 

J30 

211- 

o:io:3s 

47. 

,4 

12, 

.0 

0:47:16 

57:48 


473 

GOS 

73.37 

J30 

211- 

1:51:11 

47, 

.1 

16, 

,3 

2:27:50 

36:59 


474 

gos 

46.29 

J30 

211- 

3:3i;49 

53, 

.6 

23, 

.6 

4: 6:27 

15:30 


478 

ULA 

30^.96 

J30 

211- 

10:14:20 

69, 

.3 

73, 

.4 

10:35:33 

41:23 


460 

GOS 

257.79 

J30 

211- 

13:35:35 

16, 

.9 

54. 

.1 

13:40:47 

51:30 



486 

gds 

57.13 

J31 

212- 3: 0;37 

54.0 

19.1 

3:35: 7 

45:38 


492 

ULA 

3l6.80 

J31 

212- 9:43: 7 

71.0 

65.4 

10: 5: 5 

13:49 

Pl>4:30c 

493 

mil 

2ql.72 

J31 

212-11:23:45 

12.8 

45.8 

11:27:16 

37: 0 


495 

gos 

24I.35 

J31 

212-14:45: 1 

20.5 

46.4 

14:50:48 

58:32 


502 

gos 

6S.97 

A 

1 

213- 2:29:25 

51.1 

25.2 

3: 4:50 

12:38 


507 

ULA 

300.56 

A 

1 

213-iu:52:33 

66.7 

72.5 

11:12:43 

20:10 


508 

mil 

275.48 

A 

1 

213-12:33:11 

12.1 

37.9 

12:36:30 

44: 8 


509 

gos 

250.40 

A 

1 

213-14:13:48 

17.5 

51.4 

i4:i8:36 

28i5l 


517 

gos 

49.73 

A 

2 

214- 3:3b:50 

49.6 

2b. 0 

4:12:55 

22:25 


522 

mil 

284.32 

A 

2 

214-12: 1:59 

10.4 

45.0 

12: 4:48 

15: 5 


523 

GbS 

259.24 

A 

2 

214-13:42:36 

20.9 

54.6 

13:47:55 

58140 


529 

mil 

10®. 74 

A 

2 

214-23:46:22 

41.3 

13.0 

0:24:45 

33: 6 


531 

GDS 

58.58 

A 

3 

215- 3: 7:38 

53.6 

18.5 

3:42:15 

52:46 


535 

ULA 

316.24 

A 

3 

215- 9:50: 9 

71.3 

64.7 

10:12:17 

21: 6 


536 

mil 

2q3.16 

A 

3 

215-11:30:46 

21.3 

43.9 

11:37: 5 

43:33 


537 

ula 

268.08 

A 

3 

215-13:11:24 

53.5 

74.6 

13:27: 2 

35:55 

Nf’4:00S 

338 

GOS 

243.00 

A 

3 

215-14:52: 2 

18.4 

47,4 

14:57:12 

5:52 


545 

gos 

67.42 

A 

4 

216- 2:36:26 

50.5 

24.6 

3:12: 2 

19:46 

NPS:26S/:48E 

547 

UKO 

i7.25 

A 

4 

216- 5:57:41 

47.4 

69.6 

6:11:31 

I6:i2 

NTc 

548 

ULA 

352.17 

A 

4 

216- 7:38:19 

74.6 

53.4 

8: 3:10 

13: 0 



550 

ULA 

302.00 

A 

4 

216-10:59:34 

68 . 6 

72.3 

11:20:27 

27:16 

552 

gos 

251.64 

A 

4 

216-14:20:50 

17.3 

45.8 

14:25:40 

34:10 

552 

ULA 

251.64 

A 

4 

216-14:20:50 

54.1 

73.1 

14:36:45 

44: 0 

556 

UKO 

151.51 

A 

4 

216-21: 3:20 

70.3 

38.4 

21: 32: 3 

42:38 NTC 

558 

mil 

I0I.34 

A 

5 

217- 0:24:36 

46.1 

10.8 

1: 1:33 

12: 3 

559 

gos 

76.26 

A 

5 

217- 2: 5:14 

45.0 

17.0 

2:42:35 

50:50 

564 

ULA 

310.65 

A 

5 

217-10:28:22 

69.3 

69.4 

10:49:35 

57:29 

565 

mil 

285.76 

A 

5 

217-12: 9: 0 

10.5 

45.5 

12:11:51 

22:16 

574 

gos 

60,02 

A 

6 

218- 3:14:39 

50.0 

19.4 

3:5o:25 

59:59 

578 

ULA 

319.69 

A 

6 

218- 9:57:10 

71.6 

64.2 

10:19:25 

28:i7 


A-18 


Tabto A-1 (conM) 


ORIGINAL PAQf itt 
OF POOR QUALITY 


REV 

STA 

NODE 

DAT 

JLN NODE TIM 

ETON 

LOFF 

TIME ON 

OFF 

COMMENTS 

580 

gos 

269,53 

A 

6 

218-13:18:25 

24.0 

56.7 

13:25:15 

35: 0 


581 

60S 

244.44 

A 

6 

218-14:59: 3 

19.3 

48.2 

15: 4:30 

13: 8 


590 

UKO 

18.70 

A 

7 

219- 6: 4:42 

35.4 

65,7 

6:14:55 

24:30 

NTC 

595 

60S 

253.29 

A 

7 

219-14:27:51 

17.3 

52.3 

14:32:42 

43:13 


599 

UKO 

152.95 

A 

7 

219-21:10:22 

70.3 

37.7 

21:39: 7 

49:50 

NTC 

60S 

ULA 

2.46 

A 

8 

220- 7:14: 8 

74.7 

51.2 

7:39:34 

49:30 


607 

ULA 

3i2.29 

A 

8 

2^0-10:35:23 

69.7 

69,0 

10:56:45 

4:40 


608 

8lL 

257.21 

A 

8 

220-12:16: 1 

11.1 

44.4 

12:19: 2 

28:3a 

ENG 

617 

gos 

61.47 

A 

9 

221- 3:21^40 

52.8 

18.0 

3:56:37 

7: 0 

ENG 

622 

ULA 

298.05 

A 

9 

221-11:44. 9 

65.8 

73,2 

12: 4:38 

12: 0 



623 

mil 

270,97 

A 9 

221-13:25:26 

15.7 

37.1 

13:29:49 

36: 9 


623 

gos 

270.97 

A 9 

221-13:25:26 

23.1 

54.6 

13:32: 0 

4i:so 

N>^'4:30E 

623 

ULA 

27O.97 

A 9 

221-13:25:26 

53,7 

74,6 

13:41:12 

5o: 0 


631 

60S 

70,31 

AlO 

222- 2:50:28 

49.1 

17.8 

3:26:29 

35:50 

ENG 

633 

UKO 

20,14 

AlO 

222- b:ii:44 

45.3 

68 . 1 

6:24:54 

32:27 

NTc 

636 

ula 

3o4,89 

AlO 

222-11:13:37 

68.5 

71,6 

11:34:30 

41:45 


637 

mil 

279,81 

AlO 

222-12:54:14 

11.0 

42.5 

12:57:30 

7: 0 


638 

gds 

254.73 

AlO 

222-14:34:52 

17.5 

52.7 

14:39:46 

50:20 

ENG 

642 

UKO 

I54.4O 

AlO 

222-21:17:23 

70.1 

36.9 

21:46:13 

57: 2 

NTc 

648 

ULA 

3.90 

All 

223- 7:21: 9 

74,6 

51.8 

7:46:52 

56:40 



650 

ULA 

3i3,74 

All 

223-10:42:24 

74.6 

68.0 

11: 8: 8 

12: 5 


651 

mil 

2a 8 . b6 

All 

223-12:23: 2 

10.8 

41.2 

12:25:58 

34:59 


659 

mil 

a8.00 

A12 

224- l:48; 4 

48.7 

17.6 

2:24:12 

33:31 


660 

60S 

62.91 

A12 

224- 3:28:41 

52.5 

26.6 

4: 3:39 

10:30 

NH3:00S 

665 

ULA 

2q7.5? 

A12 

224-11:51:50 

67.1 

73,1 

12:12:10 

19: 5 


674 

60S 

7I.75 

A13 

225- 2:57:29 

57.0 

16.7 

3:37:10 

4s:ii 


679 

ULA 

3q6.34 

A13 

225-ii:2n;38 

68.5 

71.1 

11:41:35 

49: 0 


681 

60S 

258. 18 

A13 

225-14:41:53 

17.7 

54.8 

14:47: 0 

56130 

NHi:30E 

681 

ULA 

258.18 

A13 

225-14:41:53 

49.2 

73.4 

14:56:15 

5:1/ 


687 

mil 

1q5.63 

A14 

226- 0:45:39 

44.2 

9.7 

1:23:11 

33:25 



691 

ULA 

5.35 

A14 

226- 7:28:10 

74.5 

50.6 

7:54:10 

3:43 


693 

ULA 

3l5,ie 

A14 

226-10:49:25 

70.9 

66 . 8 

11:11:20 

29:35 


694 

mil 

29O.IO 

A14 

226-l2:30: 3 

12.6 

46.8 

12:33:30 

43:42 


695 

GOS 

265.02 

A14 

226-14:10:41 

26.4 

50.1 

14:i8:i4 

25:21 


695 

ijLA 

265.02 

A14 

226-14:10:41 

51.2 

74,3 

14:25:40 

34:50 


710 

gos 

248,78 

A15 

227-15:20: 6 

27.6 

50,4 

15:2a: 0 

34:52 


714 

UKO 

148.45 

A15 

227-22: 2:37 

70,4 

39.2 

22:3i:i7 

4i:i;l 

NTc 

716 

mil 

98.34 

A16 

228- 1:23:38 

46.1 

10.9 

2: 0:34 

11: 2 

NPs:oos 

719 

UKO 

23,11 

A16 

228- 6:25:27 

35.1 

70,0 

6:35:33 

46:56 

NTc 

720 

ULA 

358,04 

AI6 

228- 8: 6: 3 

74,6 

50.4 

8:31:48 

41:40 



722 

ULA 

3o7.88 

A16 

228-11:27:15 

69.8 

69.7 

11:46:40 

56:is 


723 

mil 

2a2.81 

A16 

228-13: 7:52 

11.6 

45,4 

I3:ii: 1 

2i: 5 


724 

GOS 

257.73 

Al^ 

228-14:48:28 

19.7 

51,9 

14:54: 1 

4:40 


731 

GOS 

52.19 

A17 

229- 2:32:42 

31.6 

14.2 

3:12:43 

I8:i2 

NP 

731 

mil 

52.19 

A17 

229- 2:32:42 

31.8 

29,9 

3:12:43 

14:30 


736 

ULA 

316.81 

A17 

229-10:55:44 

74.4 

66.6 

11:20: 0 

26:58 


737 

mil 

29I.73 

A17 

229-12:36:20 

14.6 

47.7 

12:40:23 

so:i5 

NP5:00S 

738 

gos 

268.66 

A17 

229-14:16:56 

24.6 

51.4 

14:24:38 

32: 0 

NP2:00E 

738 

ULA 

268.66 

A17 

229-14:16:56 

50.4 

74,4 

14:31:42 

42: 0 


739 

gds 

?4l.58 

A17 

229-15:57:33 

21.4 

48.8 

18: 3:37 

11:44 



A-19 


ORIGINAL RAQff IS 
OF POOR QUALITY 


Tabto A-1 (oontd) 


REV 

STA 

NODE 

DAT 

JLN NODE TIM 

LTON 

LOFF 

TIME ON 

OFF 

COMMENTS 

757 

UKO 

150,27 

AlO 

230- 

22: 8: 9 

70.7 

38.9 

22:36:43 

47:17 


759 

mil 

IOU.13 

A19 

231- 

1:29:18 

47.2 

11.9 

2: 5:55 

16!25 


761 

gos 

50.00 

A19 

231- 

4:50:27 

55.9 

23.6 

5I24!21 

34: 9 


762 

UKO 

2H.92 

A19 

231- 

6:31: 2 

35.7 

65,7 

6t4i:20 

52: 7 

Ni- i:2or 

765 

ULA 

309.72 

A19 

231- 

11:32:45 

70. 1 

70.5 

11:54:18 

i:2H 


766 

lilL 

289.65 

A19 

231- 

13:13:19 

9.6 

44.2 

13:15:54 

26!l0 


779 

mil 

89.10 

A20 

232- 

2:37:54 

44.1 

21.1 

3:13:56 

22:18 


780 

ULA 

29^.68 

A20 

232- 

12:41:20 

6H.9 

73.6 

13: 0:50 

6:10 


761 

60S 

268.62 

A20 

232- 

14:21:55 

22.6 

51.5 

14:23:20 

38:30 


781 

ula 

260.62 

A20 

232- 

14:21:55 

51.0 

74.7 

14:36:50 

461 5 


782 

GDS 

243.55 

A20 

232- 

16: 2:29 

16*7 

46.8 

16: 7:19 

16! 6 


785 

UKO 

168.34 

A20 

232- 

21: 4:12 

67.2 

31.8 

21:34:12 

45:26 


788 

mil 

93.14 

A21 

233- 

2: 5:55 

42.1 

18.8 

2:44: 0 

5o: 0 

NLltOOE 

789 

gos 

68.07 

A21 

233- 

3:46:30 

46*2 

30,4 

4:23:24 

2a: 10 


791 

UKO 

i7.73 

A21 

233- 

7: 7:39 

33, 

67.4 

7:i7:i5 

26! 5 

NP2:ooe 

795 

mil 

277.66 

A21 

233- 

13:49:56 

18.1 

38,3 

13:55: 0 

1: 0 


8C2 

mil 

l02.17 

A22 

234- 

1:33:57 

39.9 

14,4 

2:12:47 

19:20 


806 

ULA 

1,90 

A22 

234- 

8:i6: 14 

74,0 

57.3 

6:42:46 

49:30 


809 

mil 

286.69 

A22 

234- 

I3:i7:57 

13.8 

43,3 

13:21:45 

30:32 


010 

gds 

261.62 

A22 

234- 

14:56:32 

?2.6 

47,5 

15: 4:56 

12:23 


811 

ULA 

256.56 

A22 

234- 

16:39: 6 

50.8 

70.3 

16:53:59 

0:43 


J25 

gDS 

245.57 

A23 

235- 

16: 7:13 

19.2 

47.7 

16:12:37 

21: 7 


834 

UHO 

i9.90 

A24 

236- 

7:12:35 

44,9 

67.2 

7:25:40 

32:56 


337 

ULA 

309.68 

A24 

236- 

12: 14:22 

68.7 

72.7 

12:35:20 

41:53 


830 

mil 

2?9.60 

A24 

236- 

13:54:58 

22.0 

40.4 

14! 1:12 

6:40 


845 

mil 

109.08 

A25 

237- 

1:39: 7 

40.9 

26.3 

2:i7!39 

22: 0 


149 

uLA 

3,78 

A25 

237- 8;21:31 

74.6 

67.9 

6:47:20 

55:10 


852 

HIL 

280.56 

A25 

237-13:23:18 

21.1 

34.9 

13:29:16 

35:56 


853 

gos 

263.49 

A25 

237-15: 3:54 

26.4 

39.1 

15:12:20 

16! 7 


874 

mil 

96.53 

A27 

239- 2:i7:58 

46.9 

11.4 

2:54:39 

5:13 


880 

mil 

3o5.84 

A?7 

239-12:22:29 

32.9 

46.7 

12:31:56 

36! 0 


>180 

ULA 

3o5.84 

A27 

239-12:22:29 

71.6 

74.0 

12:44:50 

49: 0 


882 

ros 

255.62 

A27 

239-15:43:59 

28.0 

41.4 

15:52: 0 

56! 0 


888 

mil 

109.93 

A28 

240- i:4t*:3i 

51.9 

32.2 

2:23:39 

29!39 


891 

UKO 

29.59 

A?e 

240- 

■ 6:50:47 

49.4 

64.9 

7: 5524 

10:24 

NH BY JPL 

894 

ULA 

319.24 

A28 

240- 

•11:53: 2 

70,9 

73,5 

12:14:57 

19:59 


908 

ULA 

32*i.65 

A29 

241. 

•11:23:34 

73.1 

73,9 

11:46:41 

5o:ii 

E'.G 

909 

mil 

297.53 

A29 

241- 

-13: 4:20 

31.7 

38.4 

13:13:26 

15:26 


931 

mil 

1o5.U2 

A31 

243- 

• 2: 0:53 

41.5 

28.6 

2:38:13 

42: 5 


947 

rDS 

63.19 

S 1 

244- 

■ 4:52:56 

39,7 

33.0 

5:31!50 

33:50 

NP 

957 

UKO 

172.05 

S 1 

244-21:40:28 

55.4 

49.0 

22:14:31 

16:31 

NP 

958 

UKO 

148.94 

S 1 

244-23:21:13 

62 . 5 

56.5 

23:52:56 

54:56 


963 

uKO 

21.37 

S 2 

245- 7:44:59 

49,2 

55.5 

7!59!22 

1:20 


166 

ULA 

3o8.U2 

S 2 

245-12:47:14 

73.4 

74,7 

i3:io:36 

12:36 


968 

GOS 

255. 80 

S 2 

245-lb: 8:45 

43.7 

50.2 

16:21:27 

23:27 

NP 

968 

GOS 

255. 80 

S 2 

245-16: 8:45 

32.6 

39.3 

16:ib: 7 

20: 7 

NP 

974 

mil 

l05.ll 

S 3 

246- 2:i3:i6 

50.0 

32,7 

2:49: 1 

53:57 


980 

uLA 

314,43 

S 3 

246' 

-12:17:47 

74,0 

74,6 

12:41:36 

43:36 


990 

gos 

63,29 

S 4 

247' 

- b: 5:19 

39.3 

32.6 

5:44!19 

46!i9 

NP 

991 

gos 

5«.17 

S 4 

247 

- 6:46: 4 

51.2 

44.8 

7:21:24 

23!24 



A-20 


ORIGINAL PAGE IS 
OF POOR QUALITY 

TaM* A-1 (contd) 


RHV 

STA 

NODE 

DAT 

JLN NODE TIM 

LTON 

LOFF 

TIME ON 

OFF 

COMMENTS 

1001 

UKO 

147.03 

S 4 

247-23:33:36 

61.5 

68.7 

0: 5:40 

6:55 


1005 

60S 

46.57 

S 5 

248- 6:i6:36 

51.4 

44.9 

6:51:55 

53:55 


1006 

UKO 

?1.46 

S 5 

248- 7:57:22 

55.7 

61.8 

6:15:47 

15:47 


1009 

uLA 

3u6.12 

S 5 

248-12:59:37 

74.1 

74.5 

13:23:35 

25:35 


1011 


25S.89 

S 5 

248-16:21: 7 

43.2 

49.8 

16:33:40 

35:40 

NP 

1011 

60S 

255.89 

S 5 

248-16:21: 7 

33.0 

37.9 

16:30:37 

32: 4 


1017 

niL 

105.20 

S 6 

349- 2:25:38 

45.9 

39.6 

3: 2:37 

4:36 


1020 

60S 

29.86 

S 6 

249- 7:27:54 

51.5 

45.0 

8: 3:11 

5:11 


1023 

ULA 

314.52 

S 6 

249-12:30: 9 

71.6 

74.4 

12:52:26 

54:26 


1024 

mIL 

2«9.40 

S 6 

249-14:10:54 

21.0 

27.8 

14:16:51 

13:51 


1033 

60S 

65.38 

S 7 

250- 5:17:41 

41.2 

34.5 

5:56: 7 

56: 7 

NP 

1034 

60S 

38.26 

S 7 

250- 6:58:26 

5L.8 

46.7 

7:33:55 

35:12 


1038 

ULA 

297.81 

S 7 

250-13:41:27 

b9.2 

74.4 

14: 2:52 

5:42 


1038 

•ilL 

297.81 

S 7 

250-13:41:27 

32.7 

36.1 

13:50:52 

51:52 


1040 

60S 

247.58 

S 7 

250-17: 2:57 

44.7 

48.0 

17:15:56 

16:56 

NP 

1044 

UKO 

147.12 

S 7 

250-23:45:58 

62.9 

56.8 

0:17:33 

19:33 


1048 

60S 

46.67 

S 8 

251- 6:2A:59 

51.3 

44.3 

7; 4:20 

6:20 


1049 

UKO 

2I.53 

S 8 

251- a: 9:44 

55.8 

61.9 

6:26:io 

26:i0 


1052 

ULA 

306.21 

S 8 

251-13:11:59 

71.0 

74.1 

13:33:57 

35:57 


1054 

60S 

255.98 

S 8 

251-lb:33:30 

31.3 

36.0 

16:42:42 

44:29 


1080 

ULA 

325.00 

SIO 

253-12:13; 8 

73.2 

74.2 

12:36:22 

38:i7 


1081 

ULA 

2q7.68 

SIO 

253-13:53:53 

73.7 

74.6 

14:16:30 

18:30 


1081 

mil 

297.88 

SIO 

253-13:53:53 

33.4 

36.8 

14: 3:30 

4:30 


1083 

gos 

247.65 

SIO 

253-17:15:25 

42.7 

49.5 

17:27:59 

29:59 


1087 

UKO 

I47.I8 

SIO 

253-23:58:28 

62.3 

59.3 

o:3o:i6 

32:16 


1095 

uLA 

3q6.25 

Sll 

254-13:24:33 

74.3 

74.4 

13:36:42 

50:42 


1096 

mil 

2a1.14 

Sll 

254-lb; 5:19 

22.7 

29.4 

15:11:45 

13:45 


1097 

60S 

256.02 

Sll 

254-16:46: 5 

47.3 

53.8 

16:59:53 

1:53 

NP 

1097 

gos 

256.02 

Sll 

254-16:46: 5 

31.8 

38.5 

16:55:13 

57S13 

NP 

1109 

ula 

3i4.62 

S12 

255-12:55:13 

73.1 

74.7 

13:17:21 

21:21 


1110 

mil 

2fl9.5u 

S12 

255-14:35:59 

18.3 

38.5 

I4;4i: 7 

47: 7 


1112 

gos 

239.27 

S12 

255-17:57:31 

40.6 

46.8 

18; 9:17 

11:10 


1122 

ULA 

348.11 

S13 

256-1u:45: 6 

73.3 

69.4 

11:12:15 

I4:i5 


1126 

ULA 

247.64 

Sl3 

256-17:28:11 

50.0 

61.5 

17:42:48 

46:30 


1126 

gos 

247.64 

S13 

256-17:28:11 

42.7 

55.7 

17:40:35 

44:36 


1138 

ULA 

3q6.24 

S14 

257-13:37:19 

72.5 

74.7 

14: 0: 5 

2:25 


1139 

mil 

2fll.l3 

S14 

257-15:18: 5 

22.0 

31.6 

15:24:20 

27 ilO 


1140 

gos 

256.01 

S14 

257-16:56:51 

23.6 

53.7 

17: 5:33 

14:48 


1149 

UKO 

29.96 

Sib 

258- 8: 5:42 

53.8 

67.3 

8:21:30 

26: 5 


1149 

UKO 

29.96 

S15 

258- 8; 5:42 

36.0 

40.3 

8:i6: 5 

17:23 


1153 

mil 

2ft9.50 

S15 

258-14:48:45 

20.8 

34.3 

14:54:38 

53:36 


1155 

GOS 

239.27 

S15 

258-l8:i0:i6 

26.9 

46.3 

18:17:57 

23:46 


1163 

GOS 

38.33 

S16 

259- 7:36:22 

51.8 

45.0 

8:11:34 

i4:uo 


1167 

uLA 

297.87 

S16 

259-14:19:25 

65.4 

73.0 

14:39: 5 

46:45 


1167 

mil 

297.87 

S16 

259-14:19:25 

15.1 

30.8 

14:23:17 

26:i6 


1169 

gds 

247. b4 

S16 

259-17; 4:56 

36.6 

49.5 

17:51:30 

55:24 


1177 

60S 

46.70 

S17 

260- 7 ; 7 ; 2 

51.2 

44.7 

7:42:24 

44:24 


1181 

SNF 

3q6.24 

S17 

260-13:50: 5 

41.7 

48.3 

14: 2:11 

4:11 


1182 

mil 

2a1.12 

S17 

260-15:30:51 

30.3 

35.5 

15:39:33 

4i: 5 


1183 

gds 

256.01 

S17 

260-17:11:36 

20.7 

52.5 

17:17:26 

26:55 



A-21 


Tabto A-1 (contd) 


ORIGINAL PAGE IS 
OF POOR QUALITY 


REV 

STA 

NODE 

DAT 

JLN NODE TIM 

ETON 

LOFF 

TIME ON 

OFF 

COMMENTS 

1193 

ULA 

4.84 

S18 

261- 9:59:14 

73.4 

63.6 

io:2b: 4 

30:34 


1195 

ULA 

314,61 

S18 

261-13:2U:45 

72.6 

74.7 

13:43:35 

46: 5 


1196 

mil 

2a9,49 

S18 

261-15: i:3i 

18.9 

30.0 

15: 6151 

10:21 


1197 

gds 

269,38 

SIS 

261-16:42:16 

24.1 

53.9 

16:49: 7 

58: 7 


1198 

gds 

239.26 

SIS 

261-18:23: 2 

4O.O 

46.6 

18:34:36 

36:36 

Nf 

1201 

UKO 

163,91 

S18 

261-23:25:19 

67.8 

5 

23:55: 6 

57: 6 


1204 

MIL 

86,56 

S19 

?62- 4:27:36 

49.7 

I0.5 

5: 3:26 

13:26 


1205 

gds 

63.44 

S19 

262- 6: 6:22 

39.9 

31.4 

6:47:12 

49:42 


1206 

GDS 

36.33 

S19 

262- 7:49: 8 

56.2 

49.6 

6:22:57 

24:57 


1206 

UKO 

38.33 

S19 

262- 7:49: 8 

53.7 

59.9 

6: 4:55 

6:55 



1209 

SNF 

322.98 

S19 

262-12 

:5i 

:25 

44.1 

56.0 

13: 4:14 

6:i4 

1210 

ULA 

297.66 

S19 

262-14 

:32 

:ii 

72.6 

74,7 

14:55: 0 

57: 0 

121U 

mil 

297.66 

S19 

262-14 

:32 

:ii 

27.6 

37,5 

14.‘4o: 2 

42:58 

1211 

mil 

272.74 

Sl9 

262-16 

:i2 

:56 

10.4 

17.2 

16:15:46 

16:46 

1212 

gds 

247 , 63 

S19 

262-17 

:s3 

:42 

44.0 

50.6 

16: 6:31 

8:31 

1215 

IJKO 

172.28 

S19 

262-22 

:55 

:59 

56.6 

52.6 

23:29: 0 

30:48 

1224 

ijLA 

3o8.23 

S20 

263-14 

: 2 

:5i 

72.2 

74.7 

14:25:25 

27:49 

1225 

mil 

281. 11 

S20 

263-15 

:43 

: 36 

20.6 

27.3 

15:49:24 

52:29 

1226 

gds 

296 .00 

S20 

263-17 

:24 

:22 

24.5 

37.4 

17:31:20 

35:10 

1231 

SMF 

1 30.42 

S21 

264- 1 

:48 

:ii 

45.0 

38.4 

2:25:26 

27:28 


1232 

mil 

105.30 

S 21 

264- 3:28:56 

44.3 

30.0 

4: 6:25 

12:34 

NH2:09E 

1232 

SNF 

105. 30 

S21 

264- 3:26:56 

56.6 

42.4 

4: 2:34 

4: 7 


1235 

gds 

?9.95 

S21 

264- 8:31:14 

57.6 

53.1 

9: 4:35 

6: 1 


1236 

L'LA 

4.83 

S21 

264-10:il :59 

73.1 

64.3 

10:39:15 

43: 0 


1238 

SNF 

314.60 

S?1 

264-13:33:31 

92.3 

55.3 

13:45:46 

49:46 


1239 

mil 

289.46 

S?1 

264-15:14:16 

16.6 

30.6 

15:19:33 

23: 3 


1241 

ULA 

239.25 

S21 

264-18:35:48 

52.7 

56.9 

I6:5i:i5 

53:15 


1248 

gds 

63.44 

S2P 

265- 6:21: 8 

40.0 

33.6 

6:59:54 

1:54 

NK 

1249 

gds 

38.32 

322 

2b5- 8: i;53 

56.3 

49.9 

6:35:40 

37:40 


1249 

llKO 

38.22 

S22 

265- 8: 1:53 

53.7 

59.9 

6:17:40 

19:40 

Nf- BY JPL 


1252 

SNF 

3?2.97 

S22 

265-13: 4:10 

43.9 

55.3 

13:16:56 

21:58 

1253 

mIl 

297.65 

S22 

265-14:44:56 

15.3 

39.9 

14:49:12 

57:12 

1254 

mil 

272,74 

S22 

265-16:25:42 

13.6 

39.9 

16:29:26 

34: 5 

1254 

GPS 

272.74 

S22 

265-16:25:42 

27.8 

44.6 

16:33:40 

36:40 

1255 

gds 

247 .62 

S22 

265-16: 6:26 

40.6 

50.4 

I6:i6:i3 

2i:i3 

1258 

UKO 

172.27 

S22 

265-23: 6:45 

59.9 

53.2 

23:4i:3o 

43:30 

1259 

UKO 

147. 16 

S23 

266- 0:49:30 

62.3 

56,5 

i:2i:i6 

23:10 

1261 

SNF 

96.92 

S23 

266- 4:11: 2 

50.0 

40.1 

4:46:47 

49:48 

1263 

gds 

46.69 

S23 

266- 7:32:33 

50.6 

45.3 

6: s: 2 

9:45 

1265 

SNF 

356 .46 

S23 

266-10:54: 5 

60.9 

65.6 

11:12:10 

13:50 


IPS’ 

mil 

308.22 

S23 

266-14:15:36 

27.1 

40.6 

14:23:21 

27:21 

1267 

ULA 

3o8.22 

S23 

266-14:15:36 

73.9 

74,6 

14:39:21 

41:21 

1269 

gds 

255.99 

S23 

266-17:37: 7 

27,2 

59,1 

17:44:53 

54:36 

1269 

ULA 

255.99 

S23 

266-17:37: 7 

53.0 

60.4 

17:52:40 

55: 0 

1275 

SNF 

1o5.29 

S24 

267- 3:41:42 

46.6 

36.6 

4:18:30 

21:30 

1279 

ULA 

4,63 

S24 

267-10:24:45 

73.8 

65.3 

10:51:26 

55:28 

1261 

ULA 

3i4.59 

S24 

267-13:46:16 

73.9 

74.6 

i4:io: 0 

12: 0 

1282 

mil 

289.48 

S24 

267-15:27: 2 

18.6 

41.7 

15:32:15 

39:18 

1263 

gds 

269.36 

S24 

267-17: 7:47 

27.0 

47.1 

17:15:31 

22:31 NP 

1284 

ULA 

239.25 

S24 

267-18:46:33 

55.0 

61.2 

19: 4:46 

6:46 


A-22 


ORIGINAL PAGE I3 
OF POOR QUALITY 


TabI* A-1 (oontd) 


REV 

STA 

NODE 

DAT 

JLN NODE TIM 

LTON 

LOFF 

TIME ON 

OFF 

COMMENTS 

1267 

UKO 

163.90 

S24 

267-23:50150 

66*7 

61.0 

0:21: 3 

23: 3 


1290 

mil 

88,55 

S25 

268- 4:53: 7 

48.9 

42.3 

5:29:12 

3i:i2 

NF 

1291 

60S 

63.43 

S25 

268- 6:33:53 

52.6 

26.0 

7: 6:50 

16:50 

CNG 

1292 

ula 

38.31 

S25 

268- 6:14:39 

65.0 

49.8 

6:45:29 

50:26 


1296 

mil 

297.85 

S25 

268-14:57:41 

28.8 

42,9 

15: 5:55 

9:51 


1296 

ULA 

297.85 

S25 

268-14:57:41 

70.0 

74.7 

15:19:10 

23:10 


1298 

60S 

247.62 

S25 

268-ltt:i9:i3 

38.0 

51.2 

i6:3o:i3 

34:13 


1299 

ULA 

222.50 

S25 

'268-19:59:59 

56.0 

62.0 

20:16129 

ie:29 


1306 

60S 

m6.69 

S26 

2b9- 7:45:16 

55.8 

42.8 

8:19:14 

23:14 


1307 

UKO 

21.57 

S26 

269- 9:26: 4 

51.2 

63.6 

9:4i: 5 

45: 5 


1310 

ULA 

306.22 

S26 

269-14:28:21 

68.6 

73,9 

14:49:15 

55: 0 


1311 

ULA 

2a1.10 

S26 

269-16: 9: 7 

58.6 

72.9 

16:26:27 

32: 6 


1312 

60S 

253.99 

S26 

269-17:49:52 

17.4 

44.2 

17:54:45 

2:42 

EN6-NP2:45S 

1316 

UKO 

155.52 

S26 

270- 0:32:55 

66.3 

55.4 

1: 3:17 

7:17 

NF BY JPL 

1318 

SNF 

105.29 

S27 

270- 3:54:27 

50.1 

36.9 

4:3o:io 

34:10 


1321 

60S 

29.94 

S27 

270- 6:56:44 

65.8 

43.1 

9:3o:40 

34:35 


1322 

ULA 

4.62 

S27 

270-10:37:30 

74,3 

• 6 

11: 3:44 

7:44 


1324 

SNF 

3i4,59 

S27 

270-13:59: 1 

37.2 

43.8 

14: 9:45 

11:45 


1325 

mil 

289.47 

S27 

270-15:39:46 

20.2 

33.7 

15:45:28 

49:?6 


1327 

60S 

239,24 

S27 

270-19: i:i8 

33.6 

46,8 

19:10:57 

14:57 


1333 

mil 

88,54 

S28 

271- 5: 5:52 

50.2 

43,8 

5:41 :33 

43:30 


1334 

60S 

63.43 

S2H 

271- 6:46:38 

53.0 

26.2 

7:21:26 

29:22 

ErvG-NP3:00S 

1335 

ULA 

38,31 

S28 

271- 8:27:24 

65.2 

48.5 

8:58:io 

3:37 


1339 

ULA 

297.85 

S28 

271-15:10:26 

72.0 

74.5 

15:32:53 

34:53 


1339 

mil 

2q7.85 

S2b 

271-15:10:26 

26.4 

41.6 

15:18:34 

22:34 


1340 

60S 

272.73 

S28 

271-16:51 ; 12 

29.8 

43.1 

16:59:43 

3:43 


1341 

6LS 

247.61 

S28 

271-18:31:57 

36.6 

51,7 

18:43: 6 

47: 6 


1344 

UKO 

172.26 

S2d 

271-23:34:15 

58.7 

52.3 

0; 7S16 

9:16 

N» BY jPL 

1349 

60S 

46,66 

S29 

272- 7:56: 3 

55.9 

42.6 

8:31:58 

35:58 


1352 

snp 

331.33 

S29 

272-13: 0:20 

45.9 

61.6 

13:13:42 

18:42 


1353 

ULA 

3q8.22 

S29 

272-14:41; 6 

73.8 

72,4 

15; 4:45 

8:45 


1354 

ula 

281.10 

S29 

272-16:21:51 

58.5 

72.9 

16:39:10 

44:49 

nf 

1355 

60S 

255.99 

S29 

272-18: 2:37 

26.5 

43.3 

ie:io:ii 

15:11 


1359 

UKO 

155.52 

S30 

273- 0:45:40 

67.0 

55,6 

1:15:45 

19:45 


1360 

SNF 

I.3O.4O 

S30 

273- 2:26:25 

48.7 

35.4 

3: 2:35 

6:35 


1361 

S^'F 

1o5.29 

S30 

273- 4; 7;ll 

52.4 

36.2 

4:42:30 

47: 7 

NF 

1364 

60S 

29.94 

S30 

273- 9; 9:28 

56.0 

43,4 

9:43:20 

47:13 


1365 

ULA 

4.82 

S30 

273-10:50:14 

74.3 

72.4 

11:16:27 

20:27 


1.367 

SNF 

314.59 

S30 

273-14:11:45 

37.1 

43.8 

14:22:28 

24:28 


1366 

mil 

289.47 

S30 

273-15:52:31 

20.1 

33.6 

i5:5e:ii 

2:11 


1370 

60S 

2.39.24 

S30 

273-19:14; 2 

33.6 

46.8 

19:23:41 

27:41 


1576 

mil 

88.54 

0 1 

274- 5:18:36 

49.1 

42.6 

5:54:37 

56:37 

NF 

1377 

60S 

63.43 

0 1 

274- 6:59:22 

43.8 

30.4 

7:37: 1 

4i: 1 


1378 

60S 

38.31 

0 1 

274- 8;40: 8 

56.2 

43.5 

9:13:57 

17:54 


1378 

ULA 

38.31 

0 1 

274- e:4o: 8 

59.0 

49,2 

9:13: 0 

16 : a 


1362 

ULA 

297,84 

0 1 

274-15:23:10 

72.0 

74,5 

15:45:36 

47:36 


1363 

60S 

272.73 

0 1 

274-17: 3:5b 

31.8 

43.0 

17:13: 5 

16:25 


1384 

60S 

247.61 

0 1 

274-18:44:41 

38.0 

51.2 

16:55:40 

59:40 


1385 

ULA 

222.50 

0 1 

274-20:25:27 

55.9 

62.0 

20;4i:55 

43:55 


1387 

UKO 

172.26 

0 1 

274-23:46:58 

58.6 

52,3 

0:19:59 

21:59 



A-23 


ORIGINAL PAGE IS 
Tabto A-1 (oonM) QF POOR QUALITY 


REV 

STA 

NODE 

DAT 

JLN NODE TIM 

ETON 

LOFF 

TIME ON 

OFF 

COMMENTS 

1391 

gos 

7i.eo 

0 

2 

275- 6:30: 1 

39.6 

26.1 

7: e:-,7 

i.?: jT 


1395 

Ut-A 

331.33 

0 

2 

275-13:13; 4 

72.8 

58.1 

I3:3c; /* 

* if' 


1395 

SNF 

331.33 

0 

2 

275-13:13: 4 

31.6 

66.1 

13^221 

ir - 0 


1396 

ULA 

30^.22 

0 

2 

275-14:53:49 

68.1 

69.4 

I5:i *: n 



1397 

ULA 

281.10 

0 

2 

275-16:34:35 

57.8 

74.3 

I6:«.i. 4f- 

1: 0 

NF3:20S 

1397 

MIL 

2a1.10 

0 

2 

275-16:34:35 

10.2 

23.7 

16:37;;.'' 

41:2 j 


1398 

gos 

255.99 

0 

2 

275-18:15:21 

17.6 

44.4 

16:20:1 7 

8 : 1 6 

EN6-nP:51E 

1403 

SNF 

130.40 

0 

3 

276- 2:39: 9 

51.2 

31.6 

3:14:1? 

<:s:32 


1404 

snf 

1o5.29 

0 

3 

276- 4:19:55 

57.0 

44.0 

4:53:27 

57: 3 

np 

1404 

mil 

1o5.29 

0 

3 

276- 4:19:55 

44.6 

22.4 

4:57115 

3:57 


1404 

mil 

1o5.29 

0 

3 

276- 4:19:55 

27.3 

7.2 

5: 2:30 

6:26 

WP 

1406 

60S 

55.06 

0 

3 

276- 7:41:2C 

48.4 

35.2 

6:17:40 

21:40 


1408 

ULA 

4,82 

0 

3 

276-11: 2:57 

74.6 

63.5 

11:26:36 

34:20 


1409 

ULA 

339.71 

0 

« 

276-12:43:43 

73.6 

66.5 

13; 7:15 

I3:i3 


1411 

mil 

289.47 

0 

3 

276-16: 5:14 

17.9 

37.7 

i6:io: 6 

16: 6 


1412 

gos 

269.36 

0 

3 

276-17:48; 0 

27.7 

47.8 

17:53:56 

59:56 

NF 

1419 

mil 

88.54 

0 

4 

277- 5:31:20 

48.6 

29.1 

6: 7:26 

13:22 


1420 

gds 

63.43 

0 

4 

277- 7:12; 5 

52.3 

29.2 

7:47: 7 

54: 5 

ei>G-NP3:oos 

1421 

ULA 

38.31 

u 

4 

277- 8:52:51 

65.2 

49.7 

9:23:36 

26:41 

NF 

1425 

ULA 

297.85 

U 

4 

277-15:35:53 

65.6 

71.7 

15:55:43 

3:57 


1425 

lIL 

2p7,85 

0 

4 

277-15:35:53 

18.8 

39.3 

15:41:10 

47:10 

ENG 

1426 

60S 

272.73 

0 

4 

277-17:18:39 

27.0 

47.1 

17:24:23 

30:23 

NF2:oose 

1428 

ULA 

222.50 

0 

4 

277-20:38:11 

50.2 

66.0 

20:52:52 

53:52 


1430 

UKO 

172.27 

0 

4 

277-23:59:42 

63.9 

45.2 

0:30:56 

36:56 


1434 

i;OS 

71.80 

0 

5 

278- 6:42:44 

36.0 

2b. 4 

7:22: 7 

25:35 


1438 

UL A 

331.34 

0 

5 

278-13:S5:‘i ! 

73.0 

58.0 

13:46:50 

59: 0 


1438 

snf 

331.34 

0 

5 

278-13:25:47 

31.6 

67.1 

13:34:47 

4b: 6 


1439 

ULA 

308.22 

0 

5 

278-lb; 6:33 

66.0 

69.5 

15:27:13 

35:38 


1440 

ULA 

281.10 

0 

5 

278-16:47:18 

57.7 

74.3 

17: 4:22 

13:34 


1440 

mil 

2a1.10 

0 

5 

278-16:47:18 

10.6 

23.7 

i6:5o:i& 

54: 1 


1441 

60S 

255.99 

0 

5 

278-18:28: 4 

17.6 

45.0 

18:33: u 

4i: 9 

ENG 

1446 

SNF 

130.41 

0 

6 

279- 2:51:52 

51.3 

31.4 

3:27:13 

33:i3 


1447 

SNF 

1q5.29 

0 

6 

279- 4:32:38 

57.2 

41.4 

5: 6: 6 

11: 0 

NP 

1447 

mil 

1o5.29 

0 

6 

279- 4:32:57 

44.3 

15.3 

5:10: 0 

16:45 


1447 

MIL 

ln5.29 

0 

6 

279- 4:32:57 

17.0 

7.2 

5:16:30 

21: 6 

NP 

1449 

GOS 

55.06 

0 

6 

279- 7:54: 9 

46.6 

35.3 

6:3o:2i 

34:21 


1451 

uLA 

4,63 

0 

6 

279-11:15:41 

74.5 

60.5 

11:41:40 

47: 5 

NP3:00E 

1452 

ULA 

339.71 

0 

6 

279-12:56:26 

73.6 

71.0 

13:20: 6 

25:50 


1454 

IJLA 

289.48 

0 

6 

279-16:17:57 

66.9 

71.0 

16:39: 1 

45: 1 


1455 

60S 

269.36 

0 

6 

279-17:58:43 

27.6 

47.5 

16: 6:37 

12:37 

NP 

1462 

mil 

88.55 

0 

7 

260- 5:44: 3 

46.6 

29.2 

6:20:10 

26: 3 

NP3:47S 

1463 

gds 

65.43 

0 

7 

280- 7:24:48 

52.3 

22.4 

7:59:50 

6:53 


1464 

ULA 

38.32 

0 

7 

280- 9: 5:34 

65.3 

49.8 

9:36:i6 

41:23 

NP 

1468 

IJLA 

297.85 

0 

7 

280-15:48:36 

65.6 

71.7 

16: 6:25 

16:39 


1468 

mil 

297.85 

c 

7 

280-15:48:36 

22.1 

42.2 

15:54:51 

0:51 

ENG 

1469 

60S 

272.74 

0 

7 

280-17:29:22 

27.0 

47.0 

17:37: 4 

43: 4 

NP2:00SE 

1471 

ULA 

2?2,50 

0 

7 

280-20:50:53 

50.1 

68.1 

21: 5:33 

11:33 


1473 

UKO 

172.27 

0 

8 

2.81- 0:12:25 

64.1 

48.4 

0:43:37 

46:40 


1481 

ULA 

331.34 

0 

0 

281-13:36:30 

72.9 

58.2 

14: 1:30 

11:40 


1482 

IjLA 

3o6.23 

0 

8 

281-lb; 19:15 

66.6 

64.3 

i5:4o:io 

43:20 



A-24 


Tatol* A-1 (Gonid) 


ORUiNAi. 

Won 


page m 

QCMUTY 


REV 

STA 

NCNDE 

DAT 

JLN NODE TIM 

LTON 

LOFT 

TMEON 

OFF 

COMMENTS 

1<»65 

tjLA 

2ftl.ll 

0 

B 

201-17: o: 1 

59.6 

74.5 

I7:i7: 4 

26:i6 

6 : 26C 

1h65 

’lIL 

2Al.ll 

0 

B 

281-17: o: 1 

10.7 

25.5 

17: 2:55 

6:42 


lHd4 

60S 

2<SS.00 

0 

R 

281-16:40:47 

12.6 

55.0 

16 : 45:42 

57 : 2 


14«9 

SNF 

ISO.Hl 

0 

9 

262- 5: 4:55 

44.5 

56.2 

5:42: 4 

45:56 


1490 

SNF 

lo^.so 

0 

9 

282- 4:45:20 

65.6 

45.7 

5:i6: 5 

25 : 0 

nF2:oof 

1U90 

mil 

ins.io 

•j 

9 

2a2- 4:45:20 

45.4 

14.4 

5 : 22:46 

5i:h2 


1490 

MIL 

105.50 

0 

o 

■262- 4:45:20 

17.0 

7.0 

5:5o:56 

55:54 


1492 

rds 

s5.06 

0 

o 

262- 8: a:52 

54.6 

56.2 

a:4i:i2 

4s:i2 


1495 

UKO 

?9.95 

a 

*» 

262- 9:47:56 

49.2 

55.6 

10: 2: 1 

4: 1 


1494 

ULA 

4.A5 

0 

9 

262-11:28:25 

74.0 

55.9 

11:54:55 

2:55 



1496 

ULA 

5i4.g0 

0 9 

262-14:49:54 

70.6 

65.2 

15:11:46 

20:59 

1497 

mil 

269.46 

0 9 

262-16:50:40 

25.1 

51.5 

16:57:46 

59:59 

1496 

gos 

264.57 

0 9 

262-16:11:26 

54.6 

41.6 

16:21:27 

25:27 NP 

1499 

ULA 

2a9.25 

0 9 

282-19:52:11 

52.0 

70.6 

20: 7:27 

15:57 

1502 

UKO 

165.90 

010 

265- 0:54:26 

67.6 

55.0 

1:24:14 

29:40 


A-25 


ORIGINAL PAGE IS 
OF POOR QUALITY 

A-2. Oftollil MarmMon tor to* SmbsI SAR toiagM by oorwaoulHv nods nuMbars 


REV 

STA 

NCMIE 

DAT 

JLN NODE TM 

ETON 

LOFF 

TIME ON 

OFF 

CXMIMENT5 

906 

UL* 

1.90 

A22 

234- 6:16:14 

74.0 

57.3 

6:42:46 

49:30 


60S 

ULA 

2.46 

A 6 

220- 7:i4I 9 

74.7 

51.2 

7:39:34 

49:30 


999 

lH.A 

3.76 

A25 

237- 9:21:31 

74.6 

67.9 

6:47:20 

55:10 


649 

jLA 

3.90 

All 

223- 7:2i: 9 

74.6 

51.9 

7:46152 

56:40 


1S22 

(JLA 

4.62 

S27 

270-10:37:30 

74.3 

66.6 

11: 3:44 

7:44 


1365 

ULA 

4.62 

S30 

273-10:50:14 

74.3 

72.4 

ii:i6:27 

20:27 


1409 

t)LA 

4.92 

0 3 

276-11: 2:57 

74.6 

63.5 

11:29:36 

34:20 


1279 

uLA 

4.63 

S24 

267-10:24:45 

73.6 

65.3 

10:51:29 

55:*a 


1236 

ULA 

4.63 

S21 

264-10:11:59 

73.1 

64.3 

10:39:15 

43: c 


1451 

ULA 

4.93 

0 6 

279-11:15:41 

74.5 

60.5 

1:1:41:40 

47: 5 

Nf3:00C 

1494 

ULA 

4.63 

0 9 

292-11:26:23 

74.0 

53.9 

11:54:55 

2:55 


1193 

ULA 

4.94 

S16 

261- 9:59:14 

73.4 

63.6 

io:26: 4 

30:34 


691 

ULA 

5.35 

A14 

226- 7:29:10 

74.5 

50.6 

7:54:10 

3:43 


447 

ULA 

5.52 

J26 

209- 6:14:51 

74.4 

50.9 

6:41: 0 

50:20 


299 

ULA 

8.59 

J17 

199- 5:i5:32 

72.5 

51.9 

5:43:10 

50:43 


547 

UKO 

i7.25 

A 4 

216- 5:57:41 

47.4 

69.6 

6:11:31 

10:12 

NTC 

791 

UKO 

i7.73 

A21 

233- 7: 7:39 

33.4 

67.4 

7:17:15 

2o: 5 

Nf 2:00c 

590 

UKO 

i8.70 

A 7 

219- 6: 4:42 

35.4 

65.7 

6:14:55 

24:30 

NTc 

994 

u«o 

i9.90 

A24 

236- 7:12:35 

44.9 

67.2 

7:25:40 

32:59 


<>33 

liKO 

20.14 

AlO 

222- 6:11:44 

45.3 

66.1 

6:24:54 

32:27 

NTc 

'9io3 

UKO 

21.37 

S 2 

245- 7:44:59 

49.2 

55.5 

7:59:22 

1:20 


1006 

UKO 

21.46 

S 5 

246- 7:57:22 

55.7 

61.8 

9:13:47 

15:47 


1049 

UKO 

21.55 

S 9 

251- e: 9:44 

55.6 

61.9 

6:26:10 

2o:io 


1307 

UKO 

21.57 

S26 

269- 9:25: 4 

51.2 

63.6 

9:41: 5 

45: 5 


719 

UKO 

23.11 

A16 

229- 6:25:27 

35.1 

70.0 

6:35:33 

46:59 

NTC 

762 

UKO 

24.92 

A19 

231- 6:31: 2 

35.7 

65.7 

6:41:20 

52: 7 

NHi:20C 

t»91 

UKO 

29.59 

A26 

240- 6:50:47 

49.4 

6H.9 

7: 5:24 

10:24 

NP BT JPL 

1020 

gos 

?9.66 

S 6 

249- 7:27:54 

51.5 

«»5. 0 

6: 5:11 

5:11 


1364 

ms 

29.94 

S30 

273- 9: 9:26 

56.0 

43.4 

9:43:20 

47:13 


1321 

gos 

29.94 

S27 

270- 6:56:44 

55.6 

43.1 

9:30:40 

34:35 


1235 

gos 


S21 

264- e:3i:i4 

57.6 

53.1 

9: 4:35 

6: 1 


1493 

UKO 

29. 

0 9 

262- 9:47:36 

49.2 

55.6 

10: 2: 1 

4: 1 


U49 

UKO 

29.^6 

S15 

259- e: 5:42 

36.0 

40.3 

9:i6: 5 

17:23 


1149 

UKO 

29.96 

S15 

256- e: 5:42 

53.6 

67 J 

6:21:30 

29: 5 


991 

gos 

s8.17 

S 4 

247- 6:46: 4 

51.2 

49.9 

7:21:24 

23:24 


1249 

UKO 

38.22 

S22 

265- 6: 1:53 

53.7 

59.9 

6:17:40 

i9:«o 

NP BT JPL 

1034 

60S 

38.26 

S 7 

250- 6:56:26 

50.6 

46.7 

7:33:55 

35:12 


1335 

ULA 

38.31 

S26 

271- 9:27:24 

65.2 

46.5 

6:59:10 

3:57 


1379 

UtA 

38.31 

0 1 

274- 6:40: 6 

59.0 

49.2 

9:13: 0 

16: 6 


1376 

60S 

38.31 

0 1 

274- 6:40: 9 

56.2 

43.5 

9:13:57 

17:54 


1292 

UtA 

38.31 

S25 

269- 9:14:39 

65.0 

49.6 

9:45:29 

50:20 


1421 

U’-A 

38.31 

0 4 

277- 6:52:51 

65.2 

49.7 

9:23:3 i 

20:41 

NP 

1249 

80S 

38.32 

S22 

265- 9: i:53 

56.3 

49.9 

9:35:40 

37:40 


1464 

ULA 

38.32 

0 7 

280- 9: 5:34 

65.3 

49.6 

9:36:19 

41:23 

NP 

1163 

60S 

38.33 

S16 

259- 7:36:22 

51.9 

45.0 

0:11:34 

14:40 


1206 

UKO 

38.33 

S19 

262- 7:49: 6 

53.7 

59.9 

0: 4:55 

9:55 


1206 

60S 

38.33 

S19 

262- 7:49: 6 

56.2 

49.6 

9:22:57 

24:57 


399 

60S 

45.40 

J24 

205- 3:17:46 

5 T .1 

27.2 

3:53:12 

0:22 


474 

60S 

46.29 

J30 

211- 3!3i:49 

n3.6 

23.6 

4 : 6:27 

15:30 



A-as 



REV 

STA 

NODE 

DAT 

1005 

gos 

n6.57 

S 5 

109a 

gos 

96.67 

S 0 

1399 

GOS 

96.66 

S29 

1306 

gos 

96.69 

S26 

1263 

gos 

«6.69 

S23 

1177 

gos 

96.70 

S17 

230 

gds 

96.96 

J13 

517 

gos 

99.73 

A 2 

273 

gos 

^9.92 

J16 

761 

gOS 

50.00 

A19 

1999 

gos 

55.06 

0 6 

1992 

gos 

■ 5.06 

0 9 

1906 

gos 

55.06 

0 3 

966 

gos 

57.13 

J31 

531 

gds 

56.50 

A 3 

579 

gDS 

60.02 

A 6 

617 

GOS 

61.97 

A 9 

660 

gos 

62.91 

A12 

916 

gos 

65.06 

J26 

997 

gos 

63.19 

S 1 

990 

gos 

63.29 

S 9 

1033 

gOS 

66. 36 

S 7 

1339 

gos 

63.93 

S26 

1377 

f,OS 


0 1 

1291 

t.OS 

63.93 

S25 

1963 

G.'S 

63.93 

0 7 

1920 

GD6 

63.93 

0 9 

1205 

gos 

63.99 

S19 

1296 

gds 

63.99 

S22 

502 

gos 

65.97 

A 1 

595 

gds 

67.92 

A 9 

769 

gos 

66.07 

A21 

631 

gos 

70.31 

AlO 

367 

GOS 

70.96 

J29 

679 

60S 

7I.75 

A13 

1939 

gOS 

7I.8O 

0 5 

1391 

60S 

7I.6O 

0 2 

930 

60S 

71.93 

J27 

973 

gds 

73.37 

J30 

559 

gOS 

76.26 

A 5 

731 

niL 

62.19 

A17 

731 

gos 

62.19 

A17 

7T9 

niL 

69.10 

A20 

659 

nlL 

66.00 

A12 

1333 

niL 

66.59 

S26 

1376 

nlL 

66,59 

0 1 

1919 

niL 

66.59 

0 9 

1962 

niL 

66.55 

0 7 

1290 

niL 

66.55 

S25 

2209 

9IL 

68.56 

S19 


266- 6:16:36 

51.9 

99.9 

251- 6:26:59 

51.3 

99.3 

272- 7:56: 5 

55.9 

92.6 

269- 7:95:1a 

55.6 

92.6 

266- 7:32:33 

50.6 

95.3 

260- 7: 7: 2 

51.2 

99,7 

1^9- 2:ia:26 

53.6 

23.9 

219> 3:36:50 

99.6 

26.0 

197- 2:25:20 

53.9 

22.5 

231- 9:50:27 

55.9 

23.6 


279- 7:59: 9 

96 . 6 

35.3 

202- 6: 6:52 

59.6 

30.2 

276- 7:91:26 

96.9 

35.2 

212- 3: 0:37 

59.0 

19,1 

215- 3: 7:36 

53.6 

16.5 

216- 3:i9:?9 

50.0 

19,9 

221- 3:21:90 

52.6 

16.0 

229- 3:26:91 

52.5 

26.6 

207- 2:15:22 

99.6 

26.0 

299- 9:52:56 

39.7 

33.0 


297- 5: 5:19 

39.3 

32.6 

250- 5:17:91 

91.2 

39.5 

271- 6:«'6:36 

53.0 

26.2 

279- 6:59:22 

43.6 

30.9 

266- 6:33:53 

52.6 

2b. 0 

260- 7:29:96 

52.3 

22.9 

277- 7:12: 5 

52.3 

29,2 

262- 6: 6:22 

39.9 

31.9 

265- 6:21: 6 

90.0 

33.6 

213- 2:29:25 

51.1 

25.2 


216- 2:36:26 

50.5 

29.6 

233- 3:46:30 

46.2 

30.9 

222- 2:50:26 

99.1 

17,6 

205- 1:37: 0 

39.7 

16.7 

225- 2:57:29 

37.0 

16.7 

276- 6:92:99 

36.0 

26.9 

275- 6:3o: 1 

39,6 

26.1 

206- 1:99:10 

25.6 

16.3 

211- 1:51:11 

47.1 

16.3 

217- 2: 5:19 

95.0 

17.0 


229- 2:32:92 

31.6 

29.9 

229- 2:32:92 

31.6 

19.2 

232- 2:37:59 

99.1 

21.1 

229- i:9o: 9 

96.7 

17.6 

271- 5: 5:52 

50.2 

93.0 

279- 5:io:36 

99.1 

92.6 

277- 5:3i:20 

96.6 

29.1 

260 • 5:99: 3 

96.6 

29.2 

266- 9:53: 7 

96.9 

92.3 

262- 9:27:36 

99.7 

16.5 


6:5i:5S 5St55 


7: 

9: 

20 

6:20 

6: 

31 : 

56 

35:56 

6: 

19: 

19 

23:19 

a: 

a: 

2 

9:95 

7: 

92: 

29 

99:29 

2: 

53: 

0 

2:10 

9: 

12: 

55 

22:25 

3: 

0: 

10 

9:20 

5: 

29: 

21 

39: 9 


6:30:21 

39:21 


a:9i:i2 

96:i2 


6:17:90 

21:90 


3:35: 7 

95:36 


3:92:15 

52:96 


3:5o:25 

59:59 


3:56:37 

7: 0 

EUG 

9: 3:39 

10:30 

NP3:00S 

2:5i:i5 

56:20 

EKg 

5:31:50 

33:50 

NP 


5:99:19 

96: 19 

NP 

5:56: 7 

50: 7 

Nf 

7:21:26 

29:22 

E^G-NP3:00S 

7137: 1 

9i: 1 


7: 6:50 

16:50 

CNG 

7:59:50 

0:53 


7:97: 7 

59: 5 

Er<6-NP3:C0S 

6:97:12 

99:92 


6:59:59 

1:59 

NP 

3: 9:50 

12:36 



3:12: 2 19:%6 NH3:2es/:*»»E 

4 : 23 : 2 <i 2a:io 
3 : 26:29 35:50 EI <*6 

k:i 7 : 3 c 22:<»o 
3:37:10 93:11 

7:22: 7 25:35 
7 : 6:57 12:57 
2:27:10 3 o: 0 
2:27r«o 36 :s9 
2:92:35 50:50 


3:12:93 19:30 
3:12:93 ia:i 2 NP 
3:13:5a 22:1a 
2:29:12 33:31 
5:91:33 93:30 

5:59:17 56»37 NP 

6: 7:2a 13:22 
6:20:10 26: 3 NP3:97S 

5:29:12 Si:i2 NP 
5: 3:25 13:26 


A-27 


ORIGINAL PAGE 18 
OF POOR QUALITY 


TiM* A-2 (oonlif) 


REV 

STA 

NODE 

DAT 

JLN NODE TIM 

ETON 

LXMFF 

TIME ON 

OFF 

COMMENTS 

766 

niL 

45.16 

A21 

233- 2: 5:55 

42.1 

16.6 

2:44: 0 

5o: 0 

NPi:oot 

674 

niL 

46.5s 

A27 

239- 2:i7:56 

46.9 

11.4 

2:54:39 

5:13 


1261 

SNF 

9<».92 

S23 

266- 4:11: 2 

50.0 

40.1 

4:46:47 

49:46 


716 

niL 

46.34 

A16 

226- 1:23:36 

46.1 

10.9 

2: 0:34 

11: 2 

NF5:00S 

472 

niL 

9*.65 

J30 

211- 0:10:33 

47.4 

12.0 

0:47:16 

57:43 


759 

niL 

loo.is 

A19 

231- l:29:i6 

47.2 

11.9 

2: 5:55 

16:25 


556 

niL 

1o1’.34 

A 5 

217- 0:24:36 

46.1 

10.6 

1: i:s3 

12: 3 


602 

niL 

l02.17 

A22 

234- 1:33:57 

39.9 

14.4 

2:12:47 

19:20 


645 

niL 

104.06 

A25 

237- 1:39: 7 

40.9 

26.3 

2:17:39 

22: 0 


400 

niL 

106.41 

J24 

205-23:25:16 

45,4 

9.6 

u: 2:40 

13: 2 



666 

niL 

109.93 

A26 

.2 40 - 

1:48:31 

51.9 

32.2 

2:23:39 

29:39 


931 

niL 

1o5.02 

A31 

243- 

2: o:5s 

41.5 

26.6 

2:38:13 

42: 5 


974 

nIL 

loS.li 

S 3 

246- 

2:i3:i6 

50.0 

32.7 

2:49: 1 

53:57 


1017 

niL 

105.20 

S 6 

249- 

2:25:36 

45.9 

39.6 

3: 2:37 

4:36 


1361 

SNF 

1o5.29 

S30 

273- 

4: 7:11 

52.4 

36.2 

4:42:30 

47: 7 

NF 

1275 

SNF 

1o5.29 

S24 

267- 

3:41:42 

46.6 

36.6 

4:16:30 

21:30 


1404 

SNF 

1o5.29 

0 3 

276- 

4:19:55 

57,0 

44,0 

4:53:27 

57: 3 

NH 

1404 

niL 

1o5.29 

0 5 

276- 

4:19:55 

44.6 

22.4 

4:57:15 

3:57 


1404 

nil 

1o5.29 

0 3 

276- 

4:19:55 

27.3 

7.2 

5: 2:30 

8:26 

NP 

1447 

SfjF 

1o5.29 

0 6 

279- 

4:32:36 

57.2 

41.4 

5 : 6 : 6 

11: 0 

NP 

1447 

nil 

1o5.29 

0 6 

279- 

4:32:57 

44.3 

15.3 

5:io: 0 

16:45 


1447 

nil 

1o5.29 

0 6 

279- 

4:32:57 

17.0 

7.2 

5:18:30 

21: 6 

NF 

1316 

SNF 

1o5.29 

S27 

270- 

3:54:27 

50.1 

36.9 

4:3o:io 

34:10 


1232 

nil 

105.30 

S21 

264- 

3:28:56 

44,3 

30.0 

4: 6:25 

12:34 

NP2:09E 

1232 

SNF 

105.30 

S21 

264- 

3:28:56 

56.6 

42.4 

4: 2:34 

4: 7 


1490 

SNF 

1o5.30 

0 9 

2«2- 

4:45:20 

65.3 

43,7 

5:i6: 5 

23: 0 

np2:ooe: 

1490 

nil 

105.30 

0 9 

262- 

4:45:20 

45.4 

14,4 

5:22:48 

31:42 


1490 

nil 

1o5.30 

0 9 

282- 

4:45:20 

17.0 

7.0 

5:30:56 

33:54 


667 

nil 

1 0 5 . 6 3 

A14 

226- 

0:45:39 

44.2 

9.7 

1:23:11 

33:25 


443 

nil 

1o5.65 

J27 

208- 

23:32:20 

27.0 

9.6 

0:14: 0 

20: 7 


242 

nil 

1o7.46 

J13 

194- 

22; 25: 58 

35.9 

14.4 

23: 6: 0 

12:20 


529 

nil 

108.74 

A 2 

214- 

23:46:22 

41.3 

13.0 

0:24:45 

33: 6 


371 

nil 

111. 61 

J22 

203- 

22:47: 5 

20.9 

10,9 

23:31:30 

34:30 


1403 

SNF 

I3O.4O 

0 3 

£76- 

2:39: 9 

51.2 

31.6 

3:14:32 

20:32 


1360 

SNF 

130.40 

S30 

273- 

2:26:25 

46.7 

35.4 

3: 2:35 

6:35 


1446 

SNF 

130.41 

0 6 

279- 

2:51:52 

51.3 

31., 4 

3:27:1s 

33:13 


1469 

SNF 

130.41 

0 9 

262- 

3: 4:35 

44.3 

36.2 

3:42: 4 

43:56 


1231 

SNF 

I3O.42 

S21 

264- 

i:4b:ii 

45.0 

36.4 

2:25:26 

27:28 


956 

UKO 

146.94 

S 1 

244- 

23:2i:i3 

62.5 

56.5 

23:52:56 

54:56 


1001 

UKO 

147.03 

S 4 

247- 

23:33:36 

61.5 

66.7 

0: 5:40 

6:55 


1044 

UKO 

147.12 

S 7 

250- 

23:45:58 

62.9 

56.6 

0:17:35 

19:33 


1259 

uKO 

147.16 

S23 

266- 

0:49:30 

62.3 

56.5 

1:21:16 

23:10 


1067 

UKO 

147. 16 

SIO 

253- 

23:56:26 

62.3 

50.3 

o:3o:i6 

32:16 


714 

UKO 

148.45 

A15 

227- 

22: 2:37 

70.4 

39,2 

22:3i:17 

41:41 

NIC 

757 

UKO 

I3O.2/ 

A16 

230- 

22: 8: 9 

70.7 

38.9 

22:36:43 

47:17 


556 

UKO 

I5I.5I 

A 4 

216- 

21: 3:20 

70.5 

38.4 

21:32: 3 

42:36 

NTc 

599 

UHO 

152.95 

A 7 

219- 

21:10:22 

70.3 

37.7 

21:39: 7 

49:50 

NTC 

642 

UKO 

I59.40 

AlO 

222- 

21:17:23 

70.1 

36.9 

2i:46:i3 

57: 2 

NTC 

1359 

UKO 

155.52 

S30 

273- 

0:45:40 

67.0 

55.6 

1:15:45 

19:45 


1316 

UKO 

155.52 

S26 

270- 

0:32:55 

66 . 3 

55.4 

1: 3:17 

7:17 

NP BY J 
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REV 

STA 

NODE 

DAT 

JLN NODE TIM 

ETON 

LOFF 

TIME ON 

OFF 

COMMENTS 

1^02 

UKO 

163.90 

oin 

283- 0:34:28 

67.8 

55.0 

1:24:14 

29:40 


1287 

UKO 

163.90 

S24 

267-23:50:50 

fa6 • 7 

61.0 

0:21: 3 

23: 3 


1201 

uKO 

163.91 

S18 

261-23:25il9 

67.8 

63.3 

23:55: 6 

57: 6 


785 

UKO 

168.34 

A20 

232-21: 4:12 

67.2 

31.8 

21:34:12 

45:26 


957 

IjKO 

172.05 

S 1 

244-21:40:28 

55.4 

49. C 

22:14:31 

16:31 

NH 

1387 

UKO 

172.26 

0 1 

274-23:46:58 

58.6 

52.3 

0:19:59 

21:59 


134H 

UKO 

172.26 

S26 

271-23:^ •:15 

58.7 

52.3 

0: 7:16 

9:16 

Nl HY JPL 

1473 

uku 

172.27 

0 6 

281- 0{*2:25 

64.1 

48.4 

0:43:37 

48:40 


1256 

UKO 

172.27 

S22 

265-23: 8;45 

59.9 

53.2 

23:4i:30 

43:30 


1430 

jKO 

172.27 

0 4 

277-23:49:42 

63.9 

45.2 

o:3o:56 

36:56 



1215 

UKO 

172.28 

S19 

262-22:55:59 

58.6 

52.6 

23:29: 0 

30:48 

1428 

UE A 

2p2.50 

0 4 

277-20:38:11 

50.2 

68.0 

20:52:52 

58:52 

1385 

ULA 

222.50 

0 1 

274-20:25:27 

55.9 

62.0 

20:41:55 

43:55 

1299 

ULA 

2. 50 

S25 

268-19:59:59 

56.0 

62.0 

20:16:29 

18:29 

1471 

ULA 

222.50 

0 7 

280-20:50:53 

50.1 

68.1 

21: 5:33 

11:33 

323 

uLA 

235.78 

J19 

200-14:ie:54 

51.4 

70.6 

14:31:57 

38:40 

All 

UL A 

238.56 

A22 

234-16:39: 6 

50.8 

70.3 

16:53:59 

0:43 

13.3 

60S 

239.24 

S30 

273-19:14: 2 

33.6 

46.8 

19:23:41 

27:41 

1327 

gos 

239.24 

S27 

270-19: i:i8 

33.6 

46.8 

19:10:57 

14:57 

1241 

ULA 

239.25 

321 

264-16:35:48 

52.7 

59.9 

I6:5i:i5 

53:15 


1499 

uLA 

239.25 

0 9 

282-19:52:11 

52.0 

70.6 

20: 7:27 

13:57 

1284 

ULA 

239.25 

S24 

267-10:48:33 

55.0 

61.2 

19: 4:46 

6:46 

1198 

gds 

239.26 

S16 

261-18:23: 2 

40.0 

46.6 

18:34:36 

36 : 38 NP 

1155 

gos 

239.27 

S15 

258-18:i0:i6 

26.9 

46.3 

18:17:57 

23:46 

1112 

r,DS 

239.27 

S12 

255-17:57:31 

40.6 

46.8 

18: 9:17 

11:10 

495 

gOS 

24I.55 

J31 

212-14:45: 1 

20.5 

46.4 

i4:5o:48 

56:32 

739 

gds 

241.58 

A17 

229-15:57:33 

21.4 

46.6 

16: 3:37 

11: 44 

251 

GUS 

241.74 

J14 

195-13:31:38 

15.6 

45.9 

13:35:58 

45: 0 

536 

gds 

243.00 

A 3 

215-14:52: 2 

18.4 

47.4 

14:57:12 

5:52 

782 

gos 

243.55 

A20 

232-16: 2:29 

16.7 

46.8 

16: 7:19 

16: 8 


581 

gds 

244.44 

A 6 

218-14:59: 3 

19.3 

48.2 

15: 4:30 

13: 8 

337 

ULA 

244.62 

J20 

201-13:45:42 

50.8 

72.2 

14: o:35 

8:i7 

825 

gOS 

245.57 

A23 

235-16: 7:13 

19.2 

47.7 

16:12:37 

21: 7 

380 

ULA 

248. 06 

J23 

204-13:52:44 

49.9 

72.4 

14: 7:20 

15:25 

1040 

gos 

247.58 

S 7 

250-17: 2:57 

44.7 

48.0 

7 y;:i:58 

16:58 NP 

1341 

gDS 

247.61 

S28 

271-18:31:57 

38.6 

51.7 

i. 0 • 4 * : 6 

47: 6 

1384 

gos 

247. 61 

0 1 

274-10:44:41 

38.0 

51.2 

i'>;‘'5:40 

59:40 

1255 

gos 

247.62 

S22 

285-18: e:28 

40.8 

50.4 

I8:i6:i3 

2i:i3 

1296 

gus 

247.62 

S25 

268-18:19:13 

38.0 

51.2 

i8:3o:i3 

34:13 

1212 

GOS 

247.83 

S19 

262-17:53:42 

44.0 

50.6 

18: 6:31 

8:31 


1126 

GOS 

247.64 

S13 

256-17:28:11 

42.7 

55.7 

17:40:35 

44:36 

1126 

ULA 

247.64 

S13 

256-17:28:11 

50.0 

61.5 

17:42:48 

46:30 

1169 

gos 

247.64 

S16 

259-17: 4:56 

36.6 

49.5 

17:51:30 

55:24 

1083 

gOS 

247.65 

SIO 

253-17:15:25 

42.7 

49.5 

17:27:59 

29:59 

179 

60S 

247.70 

J 9 

190-12:46:21 

22.6 

50.1 

12:52:45 

1? 0 

710 

Gf'S 

248. 78 

A15 

227-15:20: 6 

27. f 

50.4 

15:28: 0 

34:52 

466 

G 'S 

248.95 

J29 

210-14: 6:47 

26.8 

52.7 

14:14:26 

2i:i4 

222 

gos 

249.14 

J12 

193-12:53:24 

19.5 

50.4 

12:57:25 

8:10 

509 

gds 

25O.4O 

A 1 

213-14:13:48 

17.5 

51.4 

14:18:38 

28:51 

55? 

gOS 

241.84 

A 4 

216-14:20:50 

17.3 

45.8 

14:25:40 

34:10 
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REV 

STA 

NODE 

DAT 

JLN NODE TIM 

ETON 

LOFF 

TIME ON 

OFF 

COMMENTS 

•j52 

ULA 

251.64 

A 4 

^16-14:20:50 

54.1 

73.1 

14:36:45 

44 : 0 


30a 

GOS 

252.02 

J16 

199-13: 7:29 

20.6 

53.4 

I3:i3:i6 

23:10 


S95 

60S 

253.29 

A 7 

219-14:27:51 

17.3 

52.3 

14:32:42 

43:13 


351 

60S 

253.46 

J21 

202-13:14:39 

14.4 

51.6 

13:19:56 

29:40 


351 

ULA 

253.46 

J21 

202-13:14:39 

50.5 

73.2 

13:29:17 

37:45 


107 

60S 

253.67 

J 4 

165-12: i: 3 

16.5 

47.6 

12: 6:i5 

15: 0 


107 

ijLA 

253.67 

J 4 

165-12: i: 3 

47.6 

73.4 

12:15: 0 

24:20 

NH 

636 

60S 

25‘*.73 

AlO 

222-14:34:52 

17.5 

52.7 

14:39:46 

50:20 

ENG 

394 

60S 

25'*. 91 

J24 

205-13:21:32 

16.2 

53.2 

13:26:36 

37:10 


150 

60S 

255.10 

J 7 

166-12: e: 6 

16.2 

54.6 

12:13:22 

24:10 



150 

ULA 

255.10 

J 7 

166-12: a: 6 

49.6 

73.4 

12:22:40 

31:30 


662 

60S 

255.62 

A27 

239-15:43:59 

28.0 

41.4 

15:52: 0 

56: 0 


966 

60S 

255. 60 

S 2 

245-16: 6:45 

43.7 

50.2 

16:21:27 

23:27 

NF 

966 

60S 

255.60 

S 2 

245-16: e:45 

32.6 

39.3 

I6:ie: 7 

20: 7 

NF 

1011 

60S 

255.69 

S 5 

246-16:21: 7 

43.2 

49.6 

16:33:40 

35:40 

NP 

1011 

60S 

255.69 

S 5 

246-16:21: 7 

33.0 

37.9 

16:30:37 

32: 9 


1054 

60S 

255.98 

S 6 

251-16:33:30 

31.3 

56.0 

16:42:42 

99:29 


1441 

60S 

255.99 

0 5 

276-16:26: 4 

17.6 

45.0 

16:33: 0 

4i: 9 

eng 

1269 

60S 

255.99 

S23 

266-17:37: 7 

27.2 

59.1 

17:44:53 

59:36 


1312 

gos 

255.99 

S26 

269-17:49:52 

17.4 

44.2 

17:54:45 

2:42 

CiiG-NP2:9SS 

1396 

60S 

255.99 

0 2 

275-16:15:21 

17.6 

44.4 

i6:2o:i7 

26:i6 

EN6-NP:51E 

1269 

ULA 

255.99 

S23 

266-17:37: 7 

53.0 

60.4 

17:52:40 

55: 0 


1355 

60S 

255.99 

S29 

272-16: 2:37 

26.5 

43.3 

16:10:11 

15:11 


1226 

60S 

256.00 

S20 

263-17:24:22 

24.5 

37.4 

17:31:20 

35:10 


1464 

60S 

256.00 

0 6 

261-16:40:47 

12.6 

55.0 

16:45:42 

57: 2 


1140 

60S 

256.01 

S14 

257-16:56:51 

23.6 

53.7 

17: 5:33 

14:48 


1163 

60S 

256.01 

S17 

2b0-i7:ii:3fa 

20.7 

52.5 

17:17:26 

26:55 


1097 

60S 

256.02 

Sll 

254-16:46: 5 

47.3 

53.6 

16:59:53 

1:53 

NP 

1397 

60S 

256.02 

Sll 

254-16:46: 5 

31.8 

36.5 

16:55:13 

57:13 

NP 

661 

60S 

256. 16 

A13 

225-14:41:53 

17.7 

54.6 

14:47: 0 

56:30 

NPi:30E 

661 

ULA 

256.16 

A13 

225-14:41:53 

49.2 

73.4 

14:56:15 

5:17 


193 

gds 

256.34 

JIO 

191-12:15: 9 

21.1 

53.6 

12:21: 7 

30:53 


724 

60S 

257.73 

A16 

228-14:46:26 

19.7 

51.9 

14:54: 1 

4:40 


460 

60S 

257.79 

J30 

211-13:35:35 

16.9 

54.1 

13:40:47 

51:30 


236 

60S 

257.96 

J13 

194-12:22:12 

16.6 

52.5 

12:27:25 

36: 5 

NPi:40n 

523 

60S 

259.24 

A 2 

214-13:42:36 

20.9 

54.6 

13:47:55 

56:40 


279 

ULA 

259.42 

J16 

197-12:29:14 

51.3 

73.9 

12:44:15 

53: 0 


279 

60S 

259.42 

Jib 

197-12:29:14 

33.2 

54.2 

12:36:9b 

95:10 


322 

(jLA 

260.66 

J19 

200-12:36:17 

50.6 

*4.0 

12:51:10 

0: 9 


322 

60S 

260.86 

J19 

200-12:36:17 

23.3 

50.6 

12:43: 9 

5i: 5 



610 

60S 

261.62 

A22 

239-19:58:32 

22.6 

47.5 

15: 4:56 

12:23 


365 

uLA 

262.30 

J22 

203-12:93:18 

58.9 

74.1 

13: 0: 9 

7:15 


653 

60S 

263.49 

A25 

237-15: 3:59 

26.4 

39.1 

13:12:20 

16: 7 


1412 

gds 

269.36 

0 3 

276-17:46: 0 

27.7 

97.6 

17:53:56 

59:56 

NP 

1283 

60S 

269.36 

S24 

267-17: 7:47 

27.0 

97.1 

17:15:31 

22:31 

NP 

1455 

gds 

269.36 

0 6 

279-17:58:43 

27.6 

47.5 

le: 6:37 

12:37 

NP 

1496 

60S 

269.37 

0 9 

282-18:11:26 

34.8 

41.8 

16:21:27 

23:27 

NP 

1197 

gds 

269.36 

S18 

261-16:42:16 

24.1 

53.9 

16:99: 7 

56: 7 


695 

gds 

265.02 

A14 

226-14:10:41 

26.4 

50.1 

19:i6:i9 

25:21 


695 

ULA 

265.02 

A14 

226-19:10:41 

51.2 

74.3 

19:25:90 

39:50 
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DAT 
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LOFF 
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OFF 

COMMENTS 

207 

ULA 

2gS.36 

Jll 

192-11:h3:58 

54.8 

74.4 

12: o: 5 

6:i5 


207 

gus 

265.36 

Jll 

192-11!43:56 

23.6 

56.0 

11:50:40 

0:30 


736 

ULA 

2b6.66 

A17 

229-14:16:56 

50.4 

74.4 

14:31:42 

42: 0 


738 

gos 

26^.66 

A17 

229-14:16:56 

24.6 

51.4 

14:24:36 

32: 0 

NP2:00L 

537 

ULA 

260*06 

A 3 

215-13:11:24 

53.5 

74.6 

13:27: 2 

35:55 

NP4:00S 

761 

ULA 

260.62 

A20 

232-14:21:55 

51.0 

74.7 

14:36:50 

46: 5 


761 

gos 

260.62 

A20 

232-14:21:55 

22.6 

51.5 

14:28:20 

3e:30 


560 

gos 

269.53 

A 6 

216-13:16:25 

24.0 

56.7 

13:25:15 

35: 0 


623 

mil 

270.97 

A 9 

221-13:25:26 

15.7 

37.1 

13:29:49 

36: 9 


623 

gos 

270.97 

A 9 

221-13:25:26 

23.1 

54.6 

13:32: 0 

41:50 

NP4:30E 


623 

ULA 

270.97 

A 9 

221-13:25:26 

53.7 

74.6 

13:4i:i2 

5o: 0 


422 

mil 

272.59 

J26 

207-12:19: 8 

14.2 

34.1 

12:23: 3 

29:56 


1383 

gos 

272.73 

0 1 

274-17: 3:56 

31.6 

43.0 

17:13: 5 

16:25 


1340 

gos 

272.73 

S26 

271-16:51:12 

29.6 

43.1 

16:59:43 

3:43 


1426 

60S 

272.73 

0 4 

277-17:16:39 

27.0 

47.1 

17:24:23 

30:23 

NP2:00SE 

1254 

MIL 

272.74 

S22 

265-16:25:42 

13.6 

39.9 

16:29:28 

34: 5 


1254 

GOS 

272.74 

S22 

265-16:25:42 

27.8 

44.6 

16:33:40 

35:40 


1211 

mil 

272.74 

S19 

262-16:12:56 

10.4 

17.2 

16:15:46 

16:46 


1469 

gds 

272.74 

0 7 

280-17:29:22 

27.0 

47.0 

17:37: 4 

43: 4 

NP2:00SE 

465 

mil 

279.03 

J29 

210-12:26: 9 

13.1 

36.7 

12:29:45 

37:21 



221 

ULA 

274.22 

J12 

193-11:12:46 

53.3 

74.7 

11:26:25 

37:50 


221 

mil 

279.22 

J12 

193-11:12:96 

13.4 

37.4 

11:16:26 

23:35 


506 

mil 

270.98 

A 1 

213-12:33:11 

12.1 

37.9 

12:36:30 

44: 6 


795 

mil 

277.66 

A21 

233-13:49:56 

16.1 

36.3 

13:55: 0 

1: 0 


550 

ijLA 

276.54 

J21 

202-11:33:53 

57.4 

74.7 

ii:5o:so 

59:20 


636 

MIL 

279.60 

A24 

236-13:54:56 

22.0 

40.4 

14: 1:12 

6:40 


637 

mil 

279.81 

AlO 

222-12:54:14 

11.0 

42.5 

12:57:30 

7: 0 


393 

mil 

279.99 

J24 

205-lx:40:54 

10.8 

42.1 

11:43:50 

53:22 


1440 

mil 

2aI.10 

0 5 

278-16:47:18 

10.6 

23.7 

i6:5o:i5 

541 1 


1440 

ULA 

2a1.10 

0 5 

276-16:47:18 

57.7 

74.3 

17: 4:22 

13:39 


1597 

ula 

2aI.10 

0 2 

275-16:34:35 

57.8 

74.3 

16:51:40 

1: 0 

NP3:20S 

1511 

ULA 

2ni.i0 

S26 

269-lb: 9: 7 

56.6 

72.9 

16:26:27 

32: 6 


1554 

ULA 

2a1.10 

S29 

272-16:21:51 

58.5 

72.9 

16:39:10 

44:49 

NP 

1597 

mil 

2aI.10 

0 2 

275-16:34:35 

10.2 

23.7 

16:37:20 

41:20 


1463 

(JLA 

2a1.11 

0 6 

281-17: 0: 1 

59.8 

74.3 

17:17: 4 

26:i6 

NP6:26E 

1225 

mil 

2a1.11 

S20 

263-15:45:36 

20.6 

27.3 

15:49:24 

52:24 


1463 

mil 

2a1.11 

0 6 

281-17: 0: 1 

10.7 

23.5 

17: 2:55 

6:42 


1182 

mil 

2a1.12 

S17 

260-15:30:51 

30.3 

35.5 

15:39:33 

4i: 5 


1139 

mil 

2Ai.l3 

S14 

257-15:18: 5 

22.0 

31.6 

15:24:20 

27:10 


1096 

mil 

2a1.14 

Sll 

254-15: 5:19 

22. 7 

29.4 

15:11:45 

13:45 



723 

mil 

2a2.81 

A16 

228-13: 7:52 

11.6 

45.4 

i3:ii: 1 

21: 5 

522 

mil 

2A9.32 

A 2 

214-12: 1:59 

10.4 

45.0 

12: 4:48 

15: 5 

766 

mil 

2a9.65 

A19 

231-l3:i3:i9 

9.6 

44.2 

13:15:54 

26:i0 

565 

mil 

2s5.76 

A 5 

217-12: 9: 0 

10.5 

45.5 

12:11:51 

22:16 

909 

mil 

2a6.69 

A22 

234-13:17:57 

13.6 

43.3 

13:21:45 

30:32 

608 

mil 

2a7.21 

A 8 

220-12:16: 1 

11.1 

49.4 

12:19: 2 

26:36 EKG 

A52 

mil 

2A0.56 

A25 

237-13:23:18 

21.1 

34.9 

13:29:16 

35:56 

651 

mil 

2a0 . 66 

All 

223-12:23: 2 

10.6 

41.2 

12:25:56 

34:59 

407 

mil 

280.03 

J25 

206-11: 9:42 

11.6 

47.1 

11:12:55 

23:25 

163 

mil 

2a9.C3 

J 6 

JG9- 9:56:17 

10.6 

49.1 

9:59:20 

10:36 


A-31 


original PAQf l| 
OF POOR QUALITY 


Tabto A-2 (oonM) 


REV 

STA 

NODE 

DAT 

JLN NODE TIM 

ETON 

LOFF 

TIME ON 

OFF COMMENTS 

102H 

niL 

289,40 

S 6 

249-14:10:54 

21.0 

27.8 

14:16:51 

13:51 



1525 

niL 

289,47 

S27 

270-15:39:46 

20.2 

33.7 

15:45:26 

49:28 



1411 

lilt 

289,47 

0 3 

276-16: 5:14 

17.9 

37.7 

i6:io: 6 

16: 8 



136S 

lilt 

289.47 

S30 

273-15:52:31 

20.1 

33.6 

15:56:11 

2:11 



1239 

nit 

289,48 

S21 

264-15:14:16 

16.6 

30.6 

15:19133 

23: 3 



1497 

nit 

269,46 

0 9 

262-l6:30:4J 

25.1 

31.3 

16:37:46 

39:39 



1454 

UtA 

289.46 

0 6 

279-16:17:57 

60 • ^ 

71,0 

16:39: 1 

45: 1 



1262 

nit 

289.46 

S24 

267-15127: 2 

18.6 

41.7 

15:32:15 

39:18 



1196 

nit 

289.49 

sie 

261-15: i:3i 

16.9 

30.0 

15: 6:51 

10:21 



1153 

nit 

289.50 

S15 

258-14:46:45 

20.6 

34.3 

14:54:36 

56 : 36 



1110 

nit 

289.50 

S12 

255-14:35:59 

18.3 

36.5 

I4:4i: 7 

47: 7 



694 

nit 

290.10 

A14 

226-l2:30: 3 

12.6 

46.6 

12:33:30 

43:42 

nK4: 

30E 

450 

nit 

290.27 

J26 

209-11:16:44 

12.5 

47,0 

11:20:10 

3o:26 

493 

nit 

291.72 

J31 

212-11:23:45 

12.6 

45.6 

11:27:16 

37: 0 

NP5: 

OOS 

737 

nit 

291.73 

A17 

229-12:36:20 

14,6 

47.7 

12:40:23 

5o:i5 

536 

nit 

293.16 

A 3 

215-11:30:46 

21.3 

43.9 

11:37: 5 

43:33 



292 

lit A 

293.34 

J17 

198-10:17:25 

63.5 

73.3 

10:36:25 

44:30 



760 

UtA 

293.66 

A20 

232-12:41:20 

64.9 

73.6 

13: 0:50 

8:10 



335 

nit 

299.78 

J20 

201-10:24:27 

13.0 

41.4 

]o:2e: 2 

36;i4 



622 

UtA 

296.05 

A 9 

221-11:44:49 

65.8 

73.2 

12: 4:36 

12: 0 



57L 

UtA 

296.23 

J23 

204-10:31:29 

69,4 

73,1 

10:52:45 

58:43 



376 

nit 

296.23 

J23 

204-10:31:29 

13.6 

46.3 

10:35:15 

4S: 0 



665 

UtA 

297,50 

A12 

224-11:51:50 

67.1 

73.1 

12:12:10 

19: 5 



909 

nit 

297.53 

A29 

241-13: 4:20 

31.7 

36.4 

13:13:26 

15:26 



1036 

nit 

297.61 

S 7 

250-13:41:27 

32.7 

36.1 

i3:5o:s2 

51:52 



1U38 

UtA 

297.81 

S 7 

250-13:41:27 

69.8 

74.4 

14: 2:52 

5:42 



1362 

UtA 

297,64 

0 1 

274-15:23:10 

72.0 

74,5 

15:45:36 

47:36 



1425 

UtA 

297.65 

0 4 

277-15:35:53 

65.6 

71.7 

15:55:43 

3:57 



1296 

mIL 

297.85 

S25 

268-14:57:41 

28.8 

42.9 

15: 5:55 

9:51 



1539 

nit 

297,65 

S28 

271-15; 10:26 

28.4 

41,8 

15:16:34 

22:34 



1339 

UtA 

297.85 

S28 

271-15:10:26 

72.0 

74,5 

15:32:53 

34:53 



1296 

UtA 

297.65 

S.?5 

268-14:57:41 

70.0 

74.7 

15:19:10 

23:10 

EK6 


1466 

nit 

297.85 

0 7 

260-15:48:36 

22.1 

42.2 

15:54:51 

0:51 


1466 

UtA 

297.85 

0 7 

260-15:48:36 

65.6 

71,7 

16: 8:25 

16:39 



1253 

nit 

297.65 

S22 

265-14:44:56 

15.3 

39,9 

14:49:12 

57:12 



1425 

nit 

297.85 

0 4 

277-15:35:53 

16.6 

39.3 

15:41:10 

47:10 

Ei<i6 


1210 

nit 

297.86 

S19 

262-14:32:11 

27.6 

37,5 

i4:4o: 2 

42:58 



1210 

UtA 

297.86 

S19 

262-14:32:11 

72.6 

74.7 

14:55: 0 

57: 0 



1167 

UtA 

2g7.87 

S16 

259-14:19:25 

65.4 

73,0 

14:39: 5 

46:45 



1167 

nit 

297.87 

S16 

259-14:19:25 

15.1 

30.6 

14:23:1'' 

2e:i6 



1061 

UtA 

297.86 

SIO 

253-13:53:53 

73.7 

74.6 

i4:i6:so 

16:30 



1061 

nit 

297.68 

SIO 

253-13:53:53 

33.4 

36.8 

14: 3:30 

4:30 



464 

UtA 

299.12 

J29 

210-10:45:32 

66.6 

72.5 

11: 5:45 

13:10 



220 

UtA 

299.30 

J12 

193- 9:32: 8 

66 • d 

72.6 

9:52:21 

59:41 



507 

jtA 

3n0.56 

A 1 

213-10:52:33 

66*7 

72,5 

11:12:43 

2 u:io 



263 

UtA 

300.74 

J15 

196- 9:39:11 

66.4 

72.4 

9:59:25 

6:50 



263 

nit 

3o0.74 

J15 

196- 9:39:11 

16.6 

51.1 

9:43:46 

54: 8 



550 

UtA 

302.00 

A 4 

216-10:59:34 

66.6 

72.3 

11:20:27 

27:16 



349 

UtA 

3o3.63 

J21 

202- 9:53:15 

67.8 

72.2 

10:13:50 

2i:i5 



837 

UtA 

3o9.68 

A24 

236-12:14:22 

66.7 

72,7 

12:35:20 

41:53 




A-32 


Tabto A-2 (conid) 


Of^lGINAL 

POOR 


PAGE IS 
QOALiry 


REV 

STA 

636 

ULA 

392 

ULA 

880 

ULA 

880 

mil 

966 

ULA 

1009 

ULA 

1052 

ULA 

1353 

ULA 

1267 

mil 

1310 

ULA 

1267 

ULA 

1396 

ULA 

1439 

ULA 

1462 

ULA 

1224 

ULA 

1181 

SNF 

1136 

ULA 

1095 

ULA 

679 

ULA 

435 

ULA 

722 

ULA 

478 

ULA 

234 

uLA 

277 

ULA 

765 

ULA 

564 

ULA 

320 

ULA 

607 

•JLA 

363 

ULA 

650 

ULA 

4 O 6 

uLA 

894 

ula 

980 

uLA 

1023 

ULA 

1567 

SNF 

1324 

S'vF 

1281 

ULA 

1496 

ULA 

1236 

SNF 

1195 

ULA 

1109 

UL»< 

-93 

ULA 

4 89 

ijLA 

205 

ULA 

492 

ula 

736 

ULA 

535 

ULA 

578 

ULA 

908 

ULA 

1252 

SNF 


NODE 

DAT 

3o9.89 

AlO 

3o5,07 

J24 

3o5.84 

A27 

3o5.64 

A27 

3q6.02 

S 2 

3q6.12 

S 5 

3q6.21 

S 8 


S29 

308.22 

S23 

3q6.22 

S26 


3o8.22 

S23 

30^.22 

0 2 

3o6.22 

0 5 

30^.23 

0 6 

3n6.23 

S?0 

30^.24 

S17 

3o6.24 

S14 

3o6.25 

Sll 

3o6,34 

A13 

3ot>.51 

J27 


3o7.68 

A16 

3o7.96 

J30 

3o8.15 

J13 

3o9.59 

J16 

3o9.72 

A19 

3l0.tt5 

A 5 

3ll.03 

J19 

3i2.29 

A 8 

3i2.47 

J22 

3i3,74 

All 


313,91 

J25 

3i9.24 

A26 

3i*»,43 

S 3 

3i9.52 

S b 

314.59 

S30 

3i*V,59 

S?7 

3i9.59 

S24 

3t4.60 

0 9 

3i4.60 

S21 

5i9.61 

S18 


3l9.b2 

S12 

3i5,18 

A14 

3i5 , 36 

J26 

3i5,55 

Jll 

3l6.80 

J31 

3lb.31 

A17 

3i8.24 

A 3 

3i9.69 

A 6 

392.65 

A29 

3?2.97 

S22 


JLN NODE TIM 


222-11:13:37 
209-10: o;i7 

239 - 12 : 22:29 

239 - 12 : 22:29 
249 - 12 : 47:14 

240- 12:59:37 
251-13:11:59 
272-14:41: 6 
266-14:15:36 
269-14:28:21 


266-14:15:36 
275-14:53:49 
278-15: 6:33 
281-15:19:15 

263-14: 2:51 
260-13:5u: 5 
257-13:37:19 
254-13:24:33 
22C-.i:20;38 
208-10: 7:18 


228-11:27:15 

211-10:14:20 

194- 9: o:56 
197- 9: 7:59 
231-11:32:45 
217-10:28:22 

200 - 9 : 15 : 1 

220-10:35:23 
203- 9 : 22 : 3 
223 - 10 : 42:24 


206- 9 : 29 : 5 
240 - 11 : 53 : 2 

246-12:17:47 
249-12:30; 9 
273-14:11:45 
270-13:59: 1 
267-13:46:16 
282-14:49:54 

264-13:33:31 
261'13:20:45 


255-12:55:13 

226-10:49:25 

209- 9:36: 6 
192- 6:22:48 

212- 9 : 43 ; 7 
229-10:55:44 
215- 9;50: 9 

213- 9 : 57:10 

241-11:23:34 

265-13: 4:10 


LTON 

LOFF 

68.5 

71.6 

68.4 

73.5 

71.8 

74.0 

32.9 

46.7 

73.4 

74.7 

74.1 

74.5 

71.0 

74.1 

73.8 

72.4 

27.1 

40.6 

sd • 6 

73.9 


73.9 

74.6 

68 . 1 

69.4 

66.0 

69.5 

68.6 

64.3 

72.2 

74.7 

41.7 

48.3 

72.5 

74.7 

74.3 

74.4 

68 . 5 

71.1 

69.3 

73.5 


69.6 

69.7 

69.3 

73.4 

69.9 

70.1 

69.2 

69.7 

70.1 

70.5 

69.3 

69.4 

71.3 

69.4 

69.7 

69.0 

69.9 

68.8 

74.6 

66. C 


70.5 

72.6 

70.9 

73.5 

74.0 

74.6 

71.6 

74.4 

37.1 

43.6 

37.2 

43.6 

73.9 

74.6 

70.8 

65.2 

42.3 

55.3 

72.6 

74.7 


73.1 

74.7 

70.9 

66.6 

71.6 

72.2 

65.6 

68.0 

71.0 

65.4 

74.4 

66 . 6 

71.3 

64.7 

71.6 

64.2 

73.1 

73.9 

43.9 

55.3 


TIME ON OFF 


11 

:34 

:30 

41 

:45 

10 

:2i 

: 6 

27 

:i2 

12 

:44 

:50 

49 

: 0 

12 

:3i 

:S6 

36 

: 0 

13 

:io 

:36 

12 

:36 

13 

:23 

:35 

25 

:35 

13 

:33 

:57 

35 

157 

15 

: 4 

:45 

6 

:45 

14 

:23 

:2i 

27 

:2l 

14 

:49 

:i5 

55 

: 0 

14 

;39 

:2i 

41 

:2i 

IS 

:14 

:3i 

22 

:s6 

15 

:27 

:i3 

35 

:38 

15 

:4o 

:io 

46 

:20 

14 

:25 

:25 

27 

:49 

14 

: 2 

:ii 

4 

:ii 

14 

: 0 

: 5 

2 

:25 

13 

:38 

:42 

so 

:42 

11 

:4i 

:35 

49 

: 0 

10 

:26 

:30 

34 

:i6 

11 

:48 

:40 

56 

:i5 

10 

:35 

:33 

41 

123 

9 

:22 

:25 

29 

:45 

9 

:29 

:io 

37 

: 0 

11 

:54 

:i8 

1 

:24 

10 

;49 

:35 

57 

:29 

9 

;37 

:i6 

44 

:io 

10 

:56 

:45 

4 

:40 

9 

;43 

:3u 

51 

:39 

11 

: 6 

: 6 

12 

: 5 

9 

:50 

:50 

56 

:39 

12 

:i4 

:57 

19 

:s9 

12 

:4i 

:38 

43 

!38 

12 

:52 

:26 

54 

126 

14 

:22 

:28 

24 

:26 

14 

; 9 

:45 

11 

:45 

14 

:io 

: 0 

12 

: 0 

15 

:ii 

:46 

20 

139 

13 

;45 

:46 

49 

:46 

13 

:43 

:35 

46 

: 5 

13 

:i7 

:2i 

21 

:2i 

11 

:ii 

:20 

29 

:35 

9 

;57 

:5o 

3 

:so 

6 

:44 

:32 

53 

:25 

10 

: 5 

: 5 

13 

:49 

11 

: 2 o 

: 0 

26 

:58 

10 

:i2 

:i7 

21 

: 6 

10 

:i9 

:25 

26 

:i7 

11 

:46 

:4i 

50 

:ii 

13 

:i6 

:56 

21 

:s6 


COMMENTS 


PL4:30F 


CKG 


A-33 


ORIGINAL PAGE 18 
OF POOR QUALITY 


Tabto A-2 (oonW) 


REV 

STA 

NODE 

DAT 

JLN NODE TIM 

LTON 

LOFF 

TIME ON 

OFF COMMENTS 

1209 

SNF 

3p2.96 

S19 

262-12:51:25 

44.1 

56.0 

13: 4:14 

s:i4 

lOtiO 

ULA 

323.00 

SIO 

253-12:13: 6 

73.2 

74.2 

12:36:22 

S6:i7 

1352 

SNF 

331.33 

S29 

272-13: 0:20 

45.9 

61.6 

13:13:42 

16>42 

1395 

SNF 

331.33 

0 2 

275-l3:i3: 4 

31.6 

66.1 

13:22: 4 

33: 0 

1395 

ULA 

33? .33 

0 2 

275-13:13: 4 

72.6 

56.1 

13:36: 2 

46113 

1436 

ULA 

331.34 

0 5 

276-13:25:47 

73.0 

56.0 

13:46:50 

59: 0 

1461 

ULA 

331.34 

0 6 

261-13:36:30 

72.9 

56.2 

14: 1:30 

11:40 

1436 

Sf^F 

331.34 

0 5 

276-13:25:47 

31.6 

67.1 

13:34:47 

46: 6 

1409 

ULA 

339.71 

0 3 

276-12:43:43 

73.6 

66.5 

13: 7:15 

13:i3 

1452 

ULA 

339.71 

0 6 

279-12:56:26 

73.6 

71.0 

i3:2o: 6 

25:50 

1122 

ULA 

346.11 

S13 

256-10:45: 6 

73.3 

69.4 

11:12:15 

14:13 

S46 

ULA 

352.17 

A 4 

216- 7:3b:i9 

74.6 

53.4 

e: 3:10 

13: 0 

1265 

SNF 

356.46 

S23 

266-10:54: 5 

60.9 

65.6 

11:12:10 

13:50 

720 

ULA 

356.04 

A16 

226- e: 6: 3 

74.6 

50.4 

6:3i:46 

41:40 

232 

ULA 

356 .31 

J13 

194- 5:39:41 

74.6 

51.2 

6: 5:32 
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f 

1 

I 

1 

1 

S 

1 


LAT 

TA 

TD 

LAT 

TA 

TD 

1 

00:03 

50:20 

41 

11:53 

38:29 

2 

00:20 

50:02 

42 

12:11 

38:11 

3 

00:38 

49:44 

43 

12:29 

37:53 

4 

00:56 

49:27 

44 

12:48 

37:35 

5 

01:13 

49:09 

45 

13:06 

37:17 

6 

01:31 

48:51 

46 

13:24 

36:58 

7 

01:49 

48:34 

47 

13:42 

36:40 

8 

02:06 

48:16 

48 

14:01 

36:22 

9 

02:24 

47:58 

49 

14:19 

36:03 

10 

02:42 

47:41 

50 

14:38 

35:45 

11 

02:59 

47:23 

51 

14:56 

35:26 

12 

03:17 

47:05 

52 

15:15 

35:07 

13 

03:35 

46:48 

53 

15:34 

34:49 

14 

03:52 

46:30 

54 

15:53 

34:30 

15 

04:10 

46:12 

55 

16:12 

34:11 

16 

04:28 

45:55 

56 

16:31 

33:52 

17 

04:45 

45:37 

57 

16:50 

33:32 

18 

05:03 

45:19 

58 

17:10 

33:13 

19 

05:21 

45:02 

59 

17:29 

32:53 

20 

05:38 

44:44 

60 

17:49 

32:34 

21 

05:56 

44:26 

61 

18:09 

32:13 

22 

06:14 

44:09 

62 

18:29 

31:53 

23 

06:32 

43:51 

63 

18:50 

31:33 

24 

06:49 

43:33 

64 

19:11 

31:12 

25 

07:07 

43:15 

65 

19:32 

30:50 

26 

07:25 

42:58 

66 

19:54 

30:28 

27 

07:43 

42:40 

67 

20:17 

30:06 

28 

08:00 

42:22 

68 

20:40 

29:42 

29 

08:18 

42:04 

69 

21:05 

29:18 

30 

08:36 

41:47 

70 

21:30 

28:52 

31 

08:54 

41:29 

71 

21:58 

28:25 

32 

09:12 

41:11 

72 

22:28 

27:54 

33 

09:29 

40:53 

73 

23:04 

27:19 

34 

09:47 

40:35 

74 

23:50 

26:33 

35 

10:05 

40:17 

74.4 

24:18 

26:08 

36 

10:23 

39:59 

74.7 

24:58 

25:28 

37 

10:41 

39:41 




38 

10:59 

39:24 




39 

11:17 

39:06 




40 

11:35 

38:47 
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107 

IM.A 

PRINCE OP WALES IS 

55 

35 

132 

45 

185-12 

17 

25 

107 

CDS 

CA KLRN COUNTY 1 

35 

7 

119 

6 

185-12 

11 

10 

107 

cns 

CA POINT LOMA 

32 

5 

117 

5 

185-12 

10 

19 

107 

CHS 

CA MLniCINE LAKE 

41 

20 

121 

30 

185-12 

12 

59 

205 

ULA 

CAN BLAU SE"A VIC I 

73 

32 

114 

15 

192 - 8 

45 

50 

207 

8 ns 

NM C MESA PR I ETA 

35 

31 

107 

1 

192-11 

54 

9 

207 

CDS 

NM ALBUOUEROUE 

34 

50 

106 

30 

192-15 

53 

56 

207 

CHS 

SW COLORAHO 

38 

30 

108 

20 

192-11 

55 


207 

CHS 

MONTANA HII.LON 

45 

13 

1 1 2 

38 

192-11 

57 

5 

207 

CHS 

MONTANA ANACONI.IA 

45 

56 

113 

14 

192-11 

57 

18 

221 

Ul.A 

CAN IT SIMPSON NWT 

61 

57 

120 

16 

193-11 

31 

9 

221 

MIL 

OK CHICK ASH A 2 

35 

0 

98 

0 

193-11 

22 

46 

221 

MIL 

KS COLBY 1 

39 

20 

100 

50 

193-11 

24 

13 

221 

ULA 

CAN MACKEN7.IE R. 

68 

59 

135 

25 

193-11 

33 

45 

230 

CDS 

CA STR. OP 2 B. C« 

49 

0 

123 

0 

194- 2 

54 

29 

232 

ULA 

AK KUSKOKWIM R« 

60 

0 

162 

30 

194- 6 

12 

20 

236 

CHS 

CA SIR. or 3 B. C. 

49 

0 

123 

0 

194-12 

36 

27 

242 

MIL 

BLAKE ESCARPMENT 

32 

30 

73 

0 

194-23 

7 

4 

251 

CHS 

HURRICANE PICO 3 

18 

50 

1 22 

52 

195-13 

36 

51 

251 

CHS 

HURRICANE PICO 1 

16 

46 

122 

n 

195-13 

36 

15 

251 

cns 

HURRICANE PICO 2 

17 

48 

1 

J. * . 

27 

195-13 

36 

33 

263 

MIL 

NY NYC 

40 

30 

74 

15 

196- 9 

50 

51 

28V 

ULA 

AK ANCHOR-AGE 

61 

13 

150 

25 

198- 5 

47 

46 

28V 

ULA 

AK HELTA II 

63 

50 

146 

0 

198- 5 

46 

48 

289 

ULA 

AK KATMAI 

58 

25 

154 

15 

198- 5 

48 

39 

308 

CHS 

CA SAN NICHOLAS IS 

33 

45 

119 

20 

199-13 

17 

6 

308 

CHS 

PAG OCEAN COASEX 

30 

18 

117 

40 

199-13 

16 

5 

308 

CHS 

CA SUTTER'S BUTTE 

39 

13 

121 

50 

199-13 

18 

45 

308 

CHS 

CA SANTA BAR'BARA t 

34 

10 

119 

36 

199-13 

17 

17 

S.I ^ 

CHS 

AZ SArpoio:i i 

32 

50 

109 

40 

200-12 

45 

35 

a>» «. 

ULA 

AK HI-ASE INl.EI 

70 

48 

156 

25 

200-12 

58 

9 

w ai* 

CHS 

AZ GRANH CANYON 2 

36 

15 

112 

15 

200-12 

46 

45 

%.* »m a» 

CHS 

UT BLACK MTS, 1 

38 

10 

112 

50 

200-12 

47 

14 

322 

CHS 

UT SEVIER LAKE 

30 

55 

113 

10 

200-12 

47 

27 

335 

MIL 

HOM. REPUBLIC B 

13 

40 

69 

50 

201-10 

29 

39 

335 

MIL 

UV LOST RIVER 

39 

0 

78 

52 

201-10 

35 

36 

335 

MIL 

HOM IN REPUBI.IC A 

19 

30 

70 

0 

201-10 

29 

52 

350 

ULA 

CAN LAG LA MARIE 

63 

17 

118 

15 

202-11 

52 

48 

351 

CHS 

CA CAR-LOCK PAULT 

34 

40 

118 

30 

202-13 

24 

27 

351 

CHS 

CA CINHER CONE 

40 

35 

121 

20 

202-13 

26 

14 

351 

('.ns 

CA LOS ANGELES 1 

34 

0 

118 

20 

202-13 

24 

18 

351 

CHS 

CA LOS ANGELES 3 

33 

55 

118 

5 

202-13 

24 

15 

371 

MIL 

JAM PORT ANTO.NIO 

10 


76 

32 

203-23 

32 

25 

371 

MIL 

CUBA MICARO MTF 

20 

20 

75 

30 

203-23 

31 

43 

378 

MIL 

>^A PAMLICO/HAU SW 

35 

20 

76 

0 

204-10 

41 

38 

378 

MIL 

VA WINCHESTER 2 

39 

20 

78 

8 

204-10 

42 

49 

378 

MIL 

PA BEHI"0!0;i 

40 

5 

78 

30 

204-10 

43 

3 
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S7S 

MIL 

OA 

PRK:DI.RICKSDUNC2 

38 

7 

77 

24 

204-10 

42 

25 

380 

11!. A 

AK 

K'ANOt CLACItR 

62 

56 

150 

50 

204-14 

11 

32 

380 

ULA 

AK 

KUSKOKWIM MTS. 

64 

5 

151 

50 

204-14 

11 

55 

3V3 

MIL 

MO 

CLINTON 

38 

15 

93 

45 

205-11 

51 

55 

393 

MIL 

MO 

CUILDPORD 

40 

9 

94 

52 

205-11 


30 

393 

MIL 

LA 

MISS. DCLTA 2 

29 

13 

89 

29 

205 -11 

49 

17 

393 

MIL 

as;' 

LITTLE ROCK 

35 

0 

92 

5 

205-11 

50 

55 

393 

MIL 

LA 

NEW ORI.EANS 2 

30 

4 

89 

51 

205 -11 

49 

31 

394 

(JD8 

CA 

PANAMINT MINS. 

36 

40 

117 

35 

205 -13 

32 

7 

4\)> 

MIL 

IN 

KOKOMO 

40 

11 

06 

21 

206-11 

21 

19 

407 

MIL 

IN 

INDIANAI-'OLIS 

39 

51 

85 

56 

206-11 

21 

12 

41 A 

GIi8 

CA 

LOS ANCELES 4 

34 

4 

118 

0 

207- 2 

55 

57 

422 

MIL 

•fx 

TEMPLE 

31 

11 

97 

25 

207-12 

28 

3 

447 

ULA 

N. 

Ai-ASKA RANCE II 

64 

12 

148 

40 

206- 6 

46 

0 

450 

MIL 

HAH I POIM-A-PIMKN 

18 

18 

74 

7 

209-11 

21 

50 

465 

MIL 

MX 

CAl.AKMUL 

18 

17 

90 

19 

210 -12 

31 

13 

165 

MIL 

CUATtMAl.A TJKAI- 

17 

13 

89 

38 

210-12 

30 

55 

465 

MIL 

TX 

HOUSTON 

29 

44 

95 

22 

210 -12 

34 

38 

465 

MIL 

OK 

CHICKASHA 1 

35 

0 

98 

0 

210-12 

36 

13 

465 

MIL 

TX 

HONEY 

33 

32 

96 

50 

210-12 

35 

47 

472 

MIL 

PA 

Al.TOONA 

40 

43 

79 

0 

211- 0 

49 

9 

472 

MIL 

UV 

Ai.TA 

37 

52 

80 

33 

211- 0 

50 

1 

172 

MIL 

PA 

EMPORIUM 

41 

30 

78 

22 

211- 0 

48 

55 

473 

CDS 

CO 

DENVER 

39 

30 

105 

0 

211- 2 

30 

10 

474 

UDS 

DC 

SIR or CEORCIA 

49 

15 

123 

17 

211- 4 

7 

50 

474 

CDS 

DC 

JSIAN DE l-UCA 3 

48 

20 

124 

0 

211- 4 

8 

3 

100 

CDS 

CA 

STR. O!- 1 D. C. 

48 

51 

122 

51 

211-13 

49 

50 

480 

CDS 

UA 

SEATTLE 1 

47 

35 

122 

3 

211-13 

49 

27 

488 

CDS 

MT 

ELK RIVEIV 

46 

50 

116 

10 

212- 3 

37 

18 

493 

MIL 

CC 

KERSHAW COUNTY 

34 

20 

80 

35 

212-11 

33 

36 

493 

MIL 

UO 

BERN IE 

38 

11 

82 

1 

212-11 

34 

45 

502 

CDS 

ur 

SLVILR DESERT 2 

39 

0 

112 

28 

213- 3 

8 

30 

502 

CDS 

UT 

Dl ACK MTS. II 

38 

13 

112 

50 

213- 3 

8 

43 

502 

CDS 

WY 

EVANSTON 1 

41 

12 

111 

5 

213- 3 

7 

52 

502 

CDS 

MT 

JSIRriAN 

47 

17 

106 

36 

213- 3 

5 

57 

502 

CDS 

WY 

PINEDAl.l" 

45 

55 

110 

0 

213- 3 

7 

19 

502 

CDS 

CA 

ALCODONES DUNES 

33 

15 

115 

25 

213- 3 

10 

14 

508 

MIL 

OK 

TUSKAUOMA 

31 

25 

95 

45 

213-12 

43 


508 

MIL 

NICArvACUA 

12 

49 

86 

39 

213-12 

36 

12 

508 

MIL 

HONDUK'AS 

13 

39 

86 

58 

213-12 

36 

52 

SO'.’ 

MIL 

MINN TWIN CI S Its 

44 

50 

93 

20 

214-12 

14 

59 

523 

CDS 

AZ 

SIERRITA 

31 

52 

ill 

12 

214-13 

51 

44 

523 

CDS 

AZ 

HELVETIA 1 

31 

47 

111 

10 

214-13 

51 

43 

523 

CDS 

AZ 

SIl.VIr.R DELL 1 

32 

30 

11 1 

40 

214-13 

51 

54 

523 

CDS 

AZ 

HOUR CORNERS 

34 

20 

112 

21 

214-13 

52 

26 

523 

CDS 

AZ 

PHOENIX 

33 

30 

1 .1 2 

30 

214-13 

52 

12 

552 

ULA 

AK 

HAIRDANKS 1 

64 

40 

147 

15 

216-14 

40 

12 
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8H8 

CA 

SD CHANNLI. 2 

24 

10 

120 

0 

216-14 

30 

41 


ULA 

AK 

MAI.ASH'INA CL AC 

60 

15 

140 

0 

216-14 

38 

41 

St»2 

ULA 

AK 

UTUKOK RIVLR 

69 

23 

159 

48 

216-14 

42 

6 

“;S2 

u:.A 

AK 

DLLTA 

62 

50 

1 16 

0 

216-14 

39 

55 

SS2 

CLi8 

SACRAMKNTO DLL I A 

28 

12 

121 

51 

216-14 

21 

48 

“i52 

ULA 

AK 

YAKUTAT 

59 

24 

129 

7 

216-14 

38 

21 

552 

CDS 

CA 

SANTA DARD CH 1 

21 

10 

120 

0 

216-14 

20 

26 

558 

MIL 

VA 

FRLDLRICKSDURC 

27 

56 

77 

35 

108- 1 

4 

1 

558 

MIL 

VA 

HORI RICKKTT 

IV/ 

10 

78 

0 

217- 1 

4 

14 

558 

MIL 

WASHINCTONf DC 

38 

55 

76 

55 

217- 1 

2 

29 

559 

CDS 

KM 

CLAYTON 1 

36 

24 

102 

8 

217- 2 

45 

15 

565 

MIL 

IN' 

PRINC, “EVANS. 

28 

20 

87 

40 

217-12 

19 

58 

565 

MIL 

KY 

POND R, 

27 

15 

87 

1 1:. 

217-12 

19 

29 

565 

MIL 

KY 

OWENSBORO 

27 

40 

87 

15 

217-12 

19 

45 

574 

8LiS 

CA 

KLITLEMAN HILLS 

26 

0 

120 

0 

218- 3 

54 

41 

580 

CDS 

N'M 

CLAYTON 2 

26 

24 

102 

8 

218-13 

28 

52 

580 

CDS 

CO 

DLNVrR 

29 

37 

105 

0 

218-13 

29 

50 

580 

CDS 

U'^ 

SHIki.EY MTS. 1 

42 

2 

106 

00m %«• 

218-13 

20 

24 

580 

CDS 

CO 

CRAND COUNTY 

40 

0 

105 

50 

218-12 

29 

57 

595 

CDS 

CA 

KERN COUNI Y 2 

35 

•7 

/ 

119 

6 

219-14 

37 

54 

595 

CDS 

CA 

KERN COUNTY 2 

25 

19 

119 

6 

219-14 

37 

58 

595 

CDS 

CA 

DUCK'S LAKE 

39 

52 

121 

11 

219-14 

39 

20 

5?5 

CDS 

o:;- 

HUMBOLDT 

41 

26 

1 *>'■> 
■1. Am 

0 

219-14 

39 

48 

6:^5 

ULA 

AK 

TAN. /KANT. R. 

61 

44 

150 

25 

220 - 7 

45 

4 

605 

ULA 

AK 

KUSKOKWIM MIS. 

64 

11 

151 

57 

220- 7 

45 

17 

605 

ULA 

AK 

UNIMAK ISLAND 

51 

50 

164 

0 

220- 7 

48 

22 

608 

MIL 

n. 

OKEECHOBEE 

27 

23 

80 

50 

220-12 

23 

46 

608 

MIL 

U. 

IN. JAMAICA 1 

10 

',> 

0-m 

77 

5 

220-12 

21 

6 

608 

MIL 

LL 

MIAMI 

25 

57 

BO 

27 

220 12 

22 

'•>'.> 

Am Am 

617 

CDS 

CA 

SANTA BARB 2 

24 

10 

119 

26 

221- 4 

^) 

10 

617 

CDS 

NV 

BECUAWE 

40 

30 

116 

20 

221- 4 

0 

17 

622 

CDS 

OK 

CUYMON 

26 

26 

101 

26 

221-12 

25 

56 

622 

MIL 

IX 

LLANO 

20 

45 

98 


221-12 

24 

11 

622 

CDS 

MI 

MILK RIVER 

49 

0 

no 

20 

221-12 

29 

41 

621 

CDS 

lADLt MT SD 

45 

51 

102 

37 

jr 

Am Am Am W 

27 

20 

621 

CDS 

A 7. 

SILVER BELL 2 

22 

30 

111 

40 

*1 

Am Am Am 

31 

25 

621 

CDS 

UY 

SHIRLEY MTS. 1 

42 

\ • 

106 

A>. «M 

222- 2 

28 

40 

621 

CDS 

WY 

N POWDER R BAS 

44 

3 

105 

0 

222- 2 

28 

4 

621 

CDS 

UJY 

POWDER R. bAS S 

42 

18 

105 

26 

*;r 

Am Am Am W 

28 

17 

628 

CDS 

N'V 

WALKER LAKF 2 

39 

0 

119 

0 

222-14 

46 

4 

628 

CDS 

SAN DLNNAiOnNO 1 

34 

5 

117 

15 

222-14 

44 

40 

651 

MIL 

CA 

THOMSON APPAI.AC 

22 

32 

82 

40 

222-12 

22 

29 

651 

MIL 

CA 

Al.TAMAMA RIVER 

21 

20 

81 

45 

1 r> 

Am W A Am 

32 

2 

660 

CDS 

lOS ANCLLLS 2 

22 

50 

118 

10 

224- 4 

9 

15 

681 

CDS 

UA 

MT ST HEI EN 

46 

12 

1 *>'> 

^ Am Am 

11 

225 -14 

55 

15 

681 

UI.A 

AK 

CRA7Y MIS. 

65 

45 

145 

10 

225-15 

1 

40 

681 

CDS 

CA 

KELBAKER 

25 


115 

45 

225-14 

51 

56 
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CHS 

OR NLUBLRRY 

43 

30 

121 

10 

225-14 

54 

23 

^.81 

ULA 

AK COLVILLE RIVER 

69 

15 

15 4 

20 

225-15 

3 

0 

691 

ULA 

AK EAIR8ANKS 2 

64 


148 

30 

226- 7 

59 

17 

6>\'A 

MIL 

KY SAi.YFRSVILLE 

37 

45 

83 

5 

226-12 

40 

53 

69A 

MIL 

1 AKT. MI CM I CAN 

44 

0 

87 

0 

226-12 

42 

4 7 

6VS 

CDS 

NM MT. TAYLOR 

35 

20 

107 

20 

226-14 

20 

50 

719 

UKO 

ICELAND 

65 

0 

lA 

45 

228- 6 

44 

54 

71 9 

UKO 

FRANCE ALPS 1 

44 

10 

354 

35 

228- 6 

38 

14 

719 

UKO 

SCOI CR CLEN FAULT 

57 

0 

4 

4C 

228- 6 

42 

12 

719 

UKO 

FRANCE ALPS 2 

45 

5 

355 

10 

228- 6 

38 

28 

719 

UKO 

EMCLANIJ l.ONDON 

51. 

3 4 

359 

44 

228- 6 

40 

31 

719 

UKO 

FRANCE PARIS 

48 

50 

357 

40 

228- 6 

39 

39 

7?Z 

MIL 

I A AMLS 

42 

20 

93 

18 

228-13 

20 

b 

772, 

MIL 

MO Sf FRANCOIS MTS 

37 

30 

90 

30 

228-13 

18 

33 

72 A 

CDS 

DC SIR OF CA 5 

49 

0 

123 

0 

228-15 

'> 

Am 

42 

727 

MIL 

HAH I POR I-A-PRINC 

18 

15 

72 

30 

229-12 

41 

25 

737 

MIL 

HAITI ISLE COK’AVL 

18 

S5:i 

72 

48 

22V- 12 

41 

37 

737 

MIL 

HAITI ST NICOLAS 

19 

40 

73 

8 

229-12 

41 

50 

738 

CDS 

!X COYANOSA 1 

31 

20 

103 

15 

229-14 

25 

33 

738 

CDS 

CO DLL NORIF 

37 

25 

106 

25 

229-14 

27 

41 

738 

CDS 

(X COYANOSA 2 

31 

20 

103 

15 

229-14 

25 

31 

738 

CDS 

MX ODAI.LOS 

27 

30 

101 

30 

229-14 

24 

42 

738 

CDS 

NM A 

36 

35 

105 

49 

229-14 

27 

28 

738 

CDS 

NM D 

35 

40 

105 

57 

229-14 

27 

11 

738 

CDS 

WY PARIICK'S DRAW 

41 

30 

108 

40 

229-14 

28 

52 

738 

CDS 

A7. NLU MLXICO 2 

36 

35 

105 

49 

229-14 

27 

24 

7S9 

MIL 

CUAT-SAl.VADOli IT. 

13 

45 

90 

0 

231- 2 

15 

48 

759 

MIL 

CUAl MONJAS 

14 

30 

89 

43 

231- 2 

15 

35 

759 

MIL 

SC KERSHAW 2 

3 4 

27 

80 

48 

231- 2 

9 

43 

759 

MIL 

VA WINCHFJSTFR 

39 

10 

78 

10 

231- 2 

8 


759 

MIL 

PA HARRISDURC 2 

40 

26 

77 

18 

231- 2 

7 

57 

759 

MIL 

PA Al'PALACHIAN 

41 

10 

77 

0 

231- 2 

7 

44 

759 

MIL 

CUAl AMATICUE DAY 

15 

58 

89 

4 

231- 2 

15 

9 

759 

MIL 

CUAT LAKE IZADFL 

15 

16 

89 

19 

231- 2 

15 

Am ^ 

761 

CDS 

WA SLAni.E 2 

4 7 

47 

122 

42 

231- 5 

26 

51 

761 

CDS 

OR/WA COLUMBIA R. 

46 

17 

123 

44 

231- 5 

27 

20 

767 

UKO 

N AT 01. FALROL DK 

61 

33 

9 

13 

231- 6 

49 

17 

762 

UKO 

SWIT2ERI.AND CENEVA 

46 

27 

353 

50 

23 i- 6 

44 

27 

762 

UKO 

ENC CHANNEL 

51 

32 


5 

231- 6 

46 

0 

77A 

MIL 

OK fULSA 

36 

20 

95 

56 

232- 3 

17 

48 

77A 

MIL 

OK OOLACAH LAKE 1 

36 

40 

95 

33 

232- 3 

17 

39 

781 

U!.A 

AK NOIv-TH SLOPE 1 

70 

30 

148 

0 

232-14 

43 

36 

781 

CDS 

WY CO! ’PER MT, 1 

43 

20 

107 

bo 

232-14 

31 

*y i 

781 

ULA 

AK N SLOi'E 2 

70 

0 

145 

0 

232-14 

43 

23 

705 

UKO 

Al OC OROMONDL 

36 

46 

i 1 

24 

232-21 

44 

0 

788 

MIL 

LA NEW OR! EANS 1 

30 

6 

89 

41 

233- 2 

47 

39 

788 

MIL 

KY LOUISVILLE 

38 

25 

85 

40 

233- 2 

45 

13 

788 

MIL 

KY DIG CLIF'TY 

37 

30 

86 

10 

233- 2 

45 

27 


c - 3 ^ 





0RK5INAL PAGE IS 
TabtoA^(oonM) OF POOR QUALfTY 


REV 

STA 

LOCATION 

LAT 

LON 

TIME 


78V 

CDS 

A7 MOHAWK 2 

32 

6 

116 

60 

233- 4 

27 

19 

78V 

CDS 

WY BlfTFR COKEK 

41 

60 

108 

40 

233- 4 

24 

48 

78V 

CDS 

A 7 MOHAWK 6 

32 

10 

114 

0 

233- 4 

27 

62 

7J)V 

CDS 

m SAN RArALI. 

68 

50 

110 

45 

233- 3 

57 

28 

7V1 

UNO 

ALGERIA CHOTT MELR 

61 

15 

353 

47 

263- 7 

17 

61 

791 

UKO 

ALGERIA BISKRA 

64 

58 

654 

9 

233- 7 

17 

44 

7V1 

UNO 

ALGERIA SET IF 

65 

41 

654 

30 

233- 7 

1/ 

57 

791 

UKO 

ALGERIA BLJAIA 

36 

25 

654 


233- 7 

18 

10 

791 

UKO 

JASIN 1 

59 

0 

12 

30 

263- 7 

25 

'> 

791 

UKO 

NU IREL DRUMI.IK' FD 

54 

12 

7 

17 

233- 7 

23 

29 

79S 

MIL 

LA ALOXANfiRIA 

31. 

25 

92 

60 

263-13 

58 

50 

79S 

MIL 

OK OOLOGAH LAKE II 

66 

36 

95 

15 

233-14 

0 

26 

79b 

MIL 

OK M08DYS 

66 

6 

94 

56 

233-14 

0 

18 

795 

MIL 

AR FORT SMITH 

65 

20 

94 

35 

263-14 

0 

1 

795 

MIL 

LA ACADIA 1 

30 

8 

92 

10 

223-13 

58 

29 

795 

MIL 

AR MENA 

61 

40 

74 

16 

263-13 

59 

48 

795 

MIL 

AR NASHVILLE 

33 

58 

96 

55 

233-13 

59 

65 

002 

MIL 

MD UORER CHLSAFEAK 

69 

15 

76 

20 

234- 2 

12 

56 

806 

ULA 

AK YUKON-TANANA R» 

61 

54 

151 

54 

264- 8 

47 

8 

009 

MIL 

FL CYPRESS SWAMP 

26 

0 

81 

0 

264-13 

25 

19 

809 

MIL 

UI WISCONSIN RIVER 

43 

18 

90 

'> 

264-13 

60 

29 

809 

MIL 

W. IN. JAMAICA 2 

18 

8 

77 

50 

234-13 

26 

0 

809 

MIL 

JAM. MONTEGO BAY 

.1 8 

21 

77 

50 

234-16 

23 

7 

809 

MIL 

FL EVERGLADES 

25 

26 

80 

43 

234-16 

25 

3 

810 

CDS 

UT TUSH A MIS. 

30 

25 

112 

10 

264-15 

9 

65 

810 

CDS 

UT SEVIER DESERT 1 

69 

9 

112 

30 

264-15 

9 

48 

010 

(^ns 

NM SPRINCERVILLE 

33 

50 

109 

40 

234-15 

3 

11 

868 

MIL 

MS VICKSBURG 

62 

20 

91 

14 

236-14 

4 

16 

868 

MIL 

LA MISS DELTA 1 

29 

0 

89 

15 

266-14 

3 

8 

868 

MIL 

KANSAS CKY 

69 

a 

94 

67 

266-14 

6 

16 

845 

MIL 

NC DUCK 

66 

11 

7b 

56 

267- 2 

19 


856 

CDS 

UT SAN RAEAEI. 

69 

15 

110 

40 

237-15 

15 

8 

853 

CDS 

NM SI AUGUSTINE PI 

66 

50 

108 

0 

237-15 

16 

65 

853 

CDS 

NM BANDERA 1 AVA FL 

34 

60 

108 

0 

237-15 

13 

45 

053 

CDS 

UT COMB RIDGE 

67 

15 

109 

38 

237-15 

14 

65 

853 

CDS 

UT ORANGE CLIFFS 1 

37 

56 

110 

U 

237-15 

14 

48 

074 

MIL 

ONTARIO BOBCAYCEON 

44 

62 

78 

60 

239- 2 

55 

24 

874 

MIL 

KY HUNTINGTON 

38 

^> ^> 

82 

34 

239- 2 

57 


074 

MIL 

IN ZEBULON 

37 

34 

82 

28 

239- 2 

57 

60 

874 

MIL 

NY HAM.f ONT/BUF. 

43 

8 

79 

18 

239- 2 


50 

880 

MIL 

MA NANTUCKET IS. 

41 

10 

69 

40 

239-12 

64 

26 

080 

MIL 

ATL OS COLD RING 6 

37 

6 

67 

60 

239-12 

63 

7 

882 

CDS 

CA IMPERIAL VAL 1 

66 

0 

115 

60 

269-15 

56 

27 

882 

CDS 

CA R I SCAM 

64 

50 

116 

40 

239-15 

54 

8 

882 

CDS 

CA COLDS ignf: 

65 

10 

116 

52 

269-15 

54 


838 

MIL 

MA MOOSLHEAD LAKE 

45 

35 

69 


240- 2 

25 

3/ 

961 

MIL 

DM BAY I /WAVES A 

68 

49 

76 

28 

243- 2 

40 

6 


Tabto (oonhf) 


W»G»NAL PAGE 13 
OP POOR QUALny 


REV 

STA 

LOCATION 

LAT 

LON 

TIME 


yji 

hiL 

HE HAY I /WAVES B 

30 

4 

73 

5b 

243- 2 

40 

17 

Vil 

MIL 

h:: bay j /waves c 

37 

19 

74 


243- 2 

40 

31 

974 

MIL 

K'C CA!*E HATTERAS 

35 

52 

74 

54 

246- 2 

53 

20 


MIL 

NC CAEE HAH ERAS 1 

35 

0 

75 

20 

246- 2 

53 

33 

1006 

UKL) 

ATL OS N-JASIN 2 

59 

30 

1 0 

30 

248- a 

15 

1 

1049 

UKO 

ATL OS JASIN 3 

59 

30 

10 

30 

251- 8 

27 

21 

11 :’6 

ULA 

AK COK'TROLLER BAY 

60 

13 

144 

25 

256-17 

46 

b 

1140 

(JUS 

CA h!:ath VAU.EY 

36 

20 

116 

50 

257-17 

9 

20 

1 1 40 

(JUS 

NV WALKER LAKE 1 

30 

20 

118 

1 0 

257-17 

9 

56 

1140 

GDS 

MEX. SONORA HUNKS 

31 


11.4 

15 

257-17 

V 

57 

1140 

CHS 

NV (jOLHI-IELH 

3-’ 

40 

1 1 7 

15 

257-17 

9 

44 

1140 

CHS 

CA AI.COHCNES 

32 


115 

0 

257-17 

3 

17 

1149 

ilKO 

SHETLANH ISLANTi 

59 

55 


36 

253- 3 

23 

25 

1169 

CHS 

PAS OCEAN OCNOCPHR 

AO 

40 

132 

53 

259-17 

55 

4 

1133 

CHS 

ANCEL HE LA CUA!?HA 

29 

45 

113 

40 

260-17 

20 

0 

1 1 97 

CHS 

WY EVANSTON 2 

41 

20 

111 

V.I 

261-16 

54 

11 

1197 

CHS 

UT CANYONI.ANHS 

30 

13 

109 

32 

261-16 

53 

i "/ 

A / 

1 197 

('.HS 

NM FARM I NC I ON 

36 

44 

108 

12 

261-16 

52 

51 

1 1 97 

CHS 

UI LITE PEAK 

37 

30 

108 

«• 

261-16 

53 

4 

1204 

MIL 

MO Si FRANCOIS MIC 

37 

30 

90 

30 

262- 5 

*■? 

/ 

9 

1204 

MIL 

MO SI LOUIS 

30 

45 

90 

30 

262- 5 

6 

43 

1211 

MIL 

CUAT LAKE AY ATE/ A 

14 

20 

89 

55 

262-16 

16 

53 

1211 

MIL 

COAT RIO CA! IK' AS 

0 

0 

0 

0 

262-16 

17 

18 

121 1 

MIL 

MEX RIO LACANTUK 

16 

'>•> 

90 

49 

262-16 

17 

30 

121 1 

MIL 

CUAT SAEAMA 

15 

b 

V 0 

15 

262-16 

17 

6 

1211 

MIL 

(JUA I -SALVAHOi;; 1 

13 

31. 

89 

40 

262-16 

16 

40 

1231 

SK'F 

CRANH HANKS EHHY 

38 

18 

43 

15 

26 4- 2 

aL. / 

22 

1 

i. w ^ 

MIL 

ATL OC WATvM RING 

30 

•7 

/ 

73 

16 

264- 4 


19 

12s 3 

MIL 

RLIERTO RICO 

10 

15 

66 

30 

265 -14 

50 


1253 

MIL 

PA LOf'K HAVl-N 

41 

4 

■ • • V 
/■ / 

5o 

265-14 

56 

51 

1254 

CHS 

KS S'JHI.ETTE 5 

3; 

44 

100 

50 

265-16 

36 

36 

1267 

MIL 

ATL OS CLH RING 1 

34 

aim am. 

65 

4(J 

266-14 

25 

'■» 0 

1 267 

MIL 

AIL OS COLH RING 2 

34 

1*^2 

65 

48 

266-14 

2 b 

29 

1267 

MIL 

BERMUDA 

32 

23 

64 

39 

266-14 

24 

51 

1269 

CHS 

HS JUAN HE KUSA 2 

48 

0 

124 

0 

266-17 

51 

15 

1269 

CHS 

HS JUAN H!“ FUCA 1 

48 

IZ IT 
* 

124 

32 

266-17 

49 

1 

1291 

('HS 

SAN BERNAIUHNO II 

34 

xJ 

11.7 

15 

268- 7 

14 

26 

1292 

ULA 

WILLOW LAKE 

62 

1 4 

119 

17 

268- 3 

46 

31 

1296 

MIL 

PA HAIvRISBURC 2 

40 

20 

77 

0 

268-15 

9 

20 

4 ''O it 
A *- / 0 

MIL 

PA HARRISBURG 1 

40 

0 

77 

7. 

263-15 

9 

20 

1296 

MIL 

CHESAREAKE BAY 2 

37 

50 

75 

52 

268-15 

3 

33 

1 *'96 

MIL 

CHESAi-EAKE HAY 1 

30 

9 

75 

52 

263-15 

6 

21 

1 296 

ULA 

BEAUEORT SEA 4 

72 

30 

127 

0 

263-15 

20 

20 

1306 

CHS 

PAC OC OSLO 1306 

48 

43 

125 

19 

269- 8 

21 


131H 

SNF 

HUHSON CANYON 

39 

46 

/ 

30 

270- 4 

33 

23 

1339 

MIL 

AIL OCEAN HUCK-X 

36 

20 

74 

56 

271-15 

20 

55 

1 339 

ULA 

BEAUFORT SEA 5 


30 

127 

0 

271-15 

33 

T- 

1340 

CHS 

KS SUBLETTE 2 

•> y 

44 

100 

50 

271-17 

'■> 

6 


ORIGINAL PAQf If 
T.M.A^(oonW) ^ pQQ|^ QUALITY 


REV 

STA 

LOCATION 

LAT 

LON 

TIME 


1382 

ULA 

DfAUrOKT SLA 3 

72 

30 

127 

0 

274-15 

45 

50 

1 382 

ULA 

DfAUFOLT SLA 6 

•■7-/ 
/ «.l 

30 

135 

o 

274-15 

46 

35 

1383 

CD8 

KS SUDLLTTE 1 

37 

44 

100 

50 

274-17 

14 

52 

13V1 

CDS 

A7 HELVETIA 2 

31 

•\ tr 

1.1 0 

28 

275- 7 

11 

20 

1391 

CDS 

HM MAAR VOLCANOS 

34 

20 

108 

45 

275 ■ 7 

10 

29 

139^ 

SMF 

LADRADOC’ SLA 

60 

20 

61 

0 

275-13 

31 

0 

1404 

MIL 

AT OC UAlv’M RING 2D 

37 

O 

A. 

74 

6 

276- 4 

59 

3C 

1404 

MIL 

WARM RING 2 A 

37 

50 

73 

43 

276- 4 

59 

24 

1406 

CDS 

CA Mi, SHASTA LAKE 

41 

35 

121 

30 

276- 8 

19 

45 

1406 

CDS 

WA SPOKANE 1 

47 

36 

117 

38 

276- 8 

T *V 

A / 

55 

1409 

ULA 

DANKS ISLAND 1 CAN 

0 

0 

0 

0 

276-13 

9 

34 

142S 

ULA 

DPAUr 0!?T SLA 2 

72 

30 

127 

0 

277-15 

58 

34 

1426 

CDS 

KS SUtLLTTL 3 

37 

44 

100 

50 

277-17 

27 

34 

1434 

CDS 

A7 SAEF-ORD 2 

32 

45 

109 

50 

278- 7 

23 

42 

1441 

CDS 

0!v’ NLUDLRRY 2 

43 

40 

121 

0 

278-13 

40 

44 

1441 

CDS 

CA IMVLRIA!. VAl. 2 

33 

0 

115 

30 

278-18 

37 

'>o 
^ / 

1446 

SNE 

AT OC ROCKAUAY D 

34 

26 

50 

23 

279- 3 

32 

'*# n 

*m 

1 446 

SMF 

Af OC ROCKAWAY A 


13 

47 

58 

279- 3 

32 

8 

1447 

MIL 

MA BOSTON 

42 

42 

71 


279- 5 

10 

41 

1449 

(d;is 

WA SPOKAN*^ 2 

47 

36 

1 1 ■; 

30 

279- 8 

30 

38 

1452 

ULA 

BANKS ISLAND 2 CAN 

74 

40 

125 

35 

279-13 


16 

1463 

CDS 

CA LOS ANGLLLS 4 

33 

56 

1 1 7 

•r *7 

W 

280- 8 

5 

27 

1468 

MIL 

WASH I NO f ON DO 2 

39 

5 

77 

0 

280-15 

59 

54 

1468 

ULA 

ZERO BEALTOTvf SLA 

73 

20 

135 

48 

280-16 

12 

1 

1468 

MIL 

VA OMLSAPrAKE BAY3 

37 


76 

0 

280-15 

59 

20 

1 46V 

CDS 

KS SUBLETTE 4 

37 

44 

100 

50 

280 - 1 7 

40 

i “7 

A f 

1490 


OPLENt ANTI CL AO ILLS 

64 

0 

47 

0 

282- 5 

16 

33 

1 492 

CDS 

0!': NLWBLRRY 3 

43 

40 

121 

0 

282- 3 

44 

38 

1494 

ULA 

AK NENANA -TANANA R 

64 

1 K 

149 

6 

282-11 

59 

23 

1498 

CDS 

CO PARADOX DASTN 

30 

10 

109 

20 

282-18 < 

OO 

24 


TiM* A-5. Oigttal InwgM 


original 

OF POOR 


IS 

Quality 


procMMd in Europs up to August 1M1 


REV STA DATE 

757 UKO Aug 18 


762 UKO Aug 19 


LOCATION 


Faroer 

Faroer 

Faroer 

Faroer 

Faroer 

Faro«n 

Sardegna/G. di Orosei 

Sardegna/Tort oli 

Sardenga/G. di Orosei 

Sardegna/Orosei 

Sardegna/Capo C omino 

Olbia 

Olbia 

Corsica/Str. of Bonifacio 

Corsica/G. de Porto 

Sardegna, Corsica/lsola Caprera 

Sardegna, Corsica/Porto Vecchio 

Corsica/G. de Porto Vecchio 

Corsica/G. de Porto 

Corsica/Calvi 

Mont Blanc/ Annecy 

Annecy 

Mont Blanc 

Mont Blanc/Thonon 

Geneva 

Mont Blanc/Geneva 
Mont Blanc/Thonon 
Jura 

Geneve/Oyonnax 

Jura 

Lake of Geneva 
Geneve/Lac de Joux 
W. Flanders/Hazebrouck 
W. Flanders/i''ortrijk 
W. Flanders/ Dunkerque 
W. Flanders/Oostende 
Channel/E. Margate 
Channel/N. Dunkerque 
Channel/N. Margate 
Channel/N. E. Margate 
E. .Anglia/R. Ouse 
E. Anglia/Cromer 
E. An^ia/The Wash 
E. Anglia/The Wash 
Dundee/Firth of Forth 
Dundee/Firth of Forth 
Dundee/Tay 
Dundee/Dundee 
Dundee/Arbroath 
JASIN 
JASIN 


LAT 

LON 

ARCH 

62.28 

7.15W 

907** 

62.22 

6.57W 

902 

62.14 

6.5 IW 

901 

62.12 

7.42W 

906** 

62.04 

7.19W 

905 

61.58 

6.52W 

903 

40.04 

9.34E 

2101** 

40.06 

9.50E 

2801** 

40.18 

10.20E 

2103** 

40.28 

9.37E 

2114** 

40.37 

10.09E 

2106** 

40.48 

09.24E 

6701 

40.56 

09.19E 

6704 

41.13 

9.09E 

2401** 

42.14 

8.14E 

1901** 

41.22 

9.42E 

2403** 

41.31 

8.58E 

2404** 

41.40 

9.31E 

2406** 

42.19 

8.28E 

19:i** 

42.29 

9.01E 

1913** 

45.44 

5.54E 

2001** 

45.49 

0O.09E 

2011 

45.59 

6.44E 

2003** 

46.07 

5.56E 

2004** 

46.09 

6.16E 

204 

46.13 

6.18E 

2006** 

46.17 

6.31E 

2016** 

46.18 

5.54E 

003* 

46.23 

5.45E 

0214** 

46.26 

6.10E 

002* 

46.32 

6.30E 

001* 

46.34 

6.20E 

0216** 

50.39 

2.26E 

4501** 

50.50 

3.04E 

4503** 

50.57 

2.1IE 

4504** 

51.08 

2.49E 

4506** 

51.19 

1.53E 

2501** 

51.30 

2.31E 

2503** 

51.37 

1.37E 

2504** 

51.48 

2.16E 

2506** 

52.41 

0.39E 

4001** 

52.53 

1 19E 

4003** 

52.59 

0.23E 

4004** 

53.11 

1.02E 

4006** 

56.07 

2.45W 

3901** 

56.20 

2.03W 

3903** 

56.25 

3.05W 

3904 

56.31 

2.42W 

3905 

56.37 

2.22W 

3906 

59.58 

7.10W 

501 

59.50 

7.30W 

503 


A-43 



Tabto A-S (conM) 


ORIGINAL Page 
OF POOR QUALITY 


REV STA DATE LOCATION LAT LON ARCH 


762 (contd) JASIN 

59.57 

7.26W 

0513 

JASIN 

60.05 

7.03W 

0512 

JASIN 

60.06 

6.45W 

502** 

JASIN 

60.12 

6.4 IW 

0523** 

78S UKO Aug 20 Sweden/Stura Lulevatten 

67.03 

19.30E 

7503 

Sweden/Bjorkhulmen 

66.49 

18.54E 

7506 

Sweden/Muddus Park 

66.46 

20.19E 

7501 

Sweden/ Lo VOS 

66.36 

18.37E 

7203 

Sweden/Jokkmukk 

66.31 

19.44E 

7504 

Sweden/Rappen 

66.21 

18.03E 

7206 

Sweden/Parl avi 

66.21 

19.19E 

7201 

Sweden/ Forsnas 

66.06 

18.45E 

7204 

Sweden/Hurnavan 

66.05 

17.28E 

7303 

Sweden/Storyindeln 

65.49 

16.54E 

7306 

Sweden/Storavan 

65.47 

18.17E 

7301 

Sweden/ Forgberg 

65.36 

16.25E 

7403 

Sweden/Sorsele 

65.32 

17.44E 

7304 

Sweden/Gardikfors 

65.20 

15.53E 

7406 

Sweden/Blattnicksele 

65.19 

17.15E 

7401 

Sweden/Storuman 

65.04 

16.43E 

7404 

UK/Cape Spurn 

53.58 

00.28E 

6903 

UK/Cape Spurn 

53.45 

01.07E 

6901 

UK/Cape Spurn 

53.39 

OO.lOE 

6906 

UK/Cape Spurn 

53.27 

00.50E 

6904 

UK/Grimsby 

53.24 

0G.U3W 

7003 

UK/Mableihorpe 

53.13 

00.37E 

7001 

UK/llorncastle 

53.07 

00.15W 

7006 

UK/The Wash 

52.56 

00.20E 

7004 

England/Oxford 

51.49 

01.25W 

7103 

England/Sluugh 

51.:"? 

00.46W 

7101 

England/Swindon 

51.31 

01.41W 

7106 

England/Reading 

51 21 

Ol.OOW 

7104 

UK/Salisbury 

51.12 

01.57W 

8303 

UK/Southampton 

51.01 

01.18W 

8301 

UK/The Stour 

50.54 

02.1 2W 

8306 

UK/The Solent 

50.43 

01.33W 

8304 

UK/Weymouth 

:o.39 

02.25W 

8203 

UK/Durl$ton Head 

50.28 

01.46W 

8201 

Channel 

50.21 

02.40W 

8206 

Channel 

50.10 

02.01W 

8204 

Bretagne/Sept Isles 

49.01 

03.43W 

6403 

Bretagne/Paimpol 

48.51 

03.06W 

6401 

Bretagne/Roscoff 

48.47 

03.54W 

6406 

Bretagne/Guingamp 

48.36 

03.17W 

6404 

France/Brest 

48.20 

04.15W 

7803 

France/Mont, noires 

48.09 

03.38W 

7801 

France/Pte du Raz 

48.02 

04.28W 

7806 

France/ Audierne 

47.56 

04.33W 

7703 

France/Quiniper 

47.51 

03.52W 

7804 

France/Con carneau 

47.46 

03.56W 

7701 
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ORIGINAL RAOt to 
OF POOR QUALITV 


REV STA DATE LOCATION LaT LON ARCH 


785 (contd) France/ Atlantic 

47.37 

04.44W 

7706 

France/Atlantic 

47.27 

04. low 

7704 

Atlar.tic 

46.36 

05.28W 

7603 

Atlantic 

46.26 

04.52W 

7601 

Atlantic 

46.18 

05.41W 

7606 

Atlantic 

46.07 

05.05W 

7604 

Portugal/Barcelos 

41.35 

08.44W 

8403 

Portugal/Guimaraes 

41.26 

08.14W 

8401 

Portugal/Povoa 

41.16 

08.55W 

8406 

Portugal/Porto 

41.06 

08.22W 

8404 

Portugal/Atlantic 

41.00 

09.05W 

8103 

Portugal/Ovar 

40.50 

08.32W 

8101 

Portugal/Atlantic 

40.41 

09.17W 

8106 

Portugal/Aveiro 

40.32 

08.44W 

8104 

Portugal/ Atlantic 

40.24 

09.27W 

8003 

Portugal/Figueira 

40.15 

08.54W 

8001 

Portugal/Atlantic 

40.07 

09.37W 

8006 

Portugal/Vieira 

39.58 

09.04W 

8004 

791 UKO Aug 21 Algeria 

35.28 

5.20E 

018 

Algeria 

25.38 

5.45F 

027 

Algeria 

j5.47 

5.10E 

026 

Algeria 

35.54 

5.36E 

023 

Barcelona West 

41.23 

1.58E 

1601 

Barcelona 

41.27 

2.16E 

1602 

Barcelona/Mataro 

41.31 

2.32E 

1603** 

Barcelona/Manresa 

41.41 

1.47E 

1604 

Barcelona/Man resa 

41.46 

2.04E 

1605 

Barcelona/Vich 

41.51 

2.20E 

1606** 

France/Blaye 

45.11 

00.26W 

6601 

France/Emb. Gironde 

45.30 

00.39W 

6604 

Royan 

45.46 

0.51W 

1401 

Saintes 

45.52 

0.32W 

1402 

St. Jean d’Angely 

45.56 

0.1 5W 

1403** 

St. Jean d’Angely 

45.56 

0.15W 

1413 

La Rochelle 

46.05 

1.04W 

1404 

Surg^res 

46.10 

0.45W 

1405 

Niort 

46.15 

0.28W 

1406** 

France/Pert uis Breton 

46.19 

1.14W 

2701** 

France/Fontenay 

46.29 

0.38W 

2703** 

France/La Roche 

46.36 

1.26W 

2704** 

Nantes 

47.03 

1.42W 

3401** 

Nantes/Loire 

47.13 

1.09W 

3403** 

Nantes/St. Nazaire 

47.21 

1.56W 

3404** 

France/St. Nazaire 

47.27 

1.59W 

3301** 

Nantes/Erdre 

47.32 

1.20W 

3406 

France/Redon 

47.44 

2.1 3W 

3304** 

Bretagne/St. Brieuc 

48.31 

2.48W 

1701 

Bretagne/Baie de St. Brieuc 

48.36 

2.29W 

1702 

Bretagne/St. Malo 

48.41 

2.12W 

1703** 

Bretagne/Tr^guier 

48.49 

3.02W 

1704 
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LOCATION 

LAT 
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ARCH 

791 (contd) 


Bretagne/Pte de Plouizec 

48.55 

2.44W 

1715 



Bretagne/G. de St. Male 

48.59 

2.25W 

1706** 



Ireland/Cahore Pt 

52.32 

6. low 

4101** 



Ireland/Irish Sea 

52.44 

5.31W 

4103** 



Ireland/Wicklow 

53.02 

5.47W 

4106** 



Dublin/Kildare 

53.08 

6.42W 

3601** 



Dublin 

53.20 

6.03W 

3603** 



Dublir/Edenderry 

53 26 

6.59W 

3604** 



Dublin/ Drogheda 

53.37 

6.19W 

3606** 



Dundalk/Cavan 

53.40 

7.13W 

3501** 



Dundalk 

53.52 

6.33W 

3503** 



Dundalk/ Longford 

53.57 

7.30W 

3504 



Dundalk/Monaghan 

54.09 

6.50W 

3506** 



Donegal/Fermanagh 

54.19 

7.46W 

3801** 



Donegal/Tyrone 

54.30 

7.09W 

3803** 



Donegal/Donegal 

54.36 

8.04W 

3804** 



Donegal/Strabane 

54.48 

7.24W 

3806** 



Irish N. Coast/Gweebarra 

54.52 

8.19W 

2601** 



Irish N. Coast/ L. Swilly 

55.03 

7.39W 

2603** 



Irish N. Coast/Bloody Foreland 

55.09 

8.37W 

2604** 



Irish N. Coast/Sheep Haven 

55.21 

7.56W 

2606** 



JASIN 

59.08 

1 1 SOW 

701 

834 UKO 

Aug 24 

Cherbourg/Carantan 

49.22 

1.30W 

4201** 



Cherbourg/B. de la Seine 

49.33 

0.53W 

4203** 



Cherbourg/Cherbourg 

49.40 

1.44W 

4204** 



Cherbourg/B. de la Seine 

49.51 

1.07W 

4206** 



Channel/N, Cherbourg 

49.54 

1.56W 

3001** 



Chajinel/N. E. Cherbourg 

50.06 

I.19W 

3003** 



Channel/S. W. Wight 

50.13 

2.11W 

3004** 



Channel/S. Wight 

50.24 

1.33W 

3006** 



Bournemouth/Weymouth 

50.29 

2.25W 

4601** 



Bournernou th/Bournemouth 

50.41 

1.47W 

4603** 



JASIN 

59.08 

ll.OOW 

1101 



Iceland/Medallandsbugur 

63.31 

17.40W 

6101 



Iceland/Skeidarasandur 

63.46 

16.54W 

6103 



Iceland/Landbrot 

63.47 

18. low 

6104 



Icelsnd/Skeidararjokull 

64.03 

17.23W 

6106 



Iceland/ Langjokull 

64.50 

20.09W 

6201 



Iceland/ Audkuluheidi 

65.05 

20.40W 

6204 



Iceland/ Audkuluheidi 

65.07 

19.22W 

6203 



Iceland/Hruf.afjbrdhur 

65.19 

21.08W 

6301 



Iceland/ Audkuluheidi 

65.22 

19.53W 

6206 



Iceland/Fjardharhorn 

65.33 

21.38W 

6304 



Iceland/Thingeyrar 

65.49 

20.49W 

6306 



Iceland/Honafloi 

65.35 

20.2 IW 

6303 

891 UKO 

Aug 28 

Bonn 

50.40 

7.07E 

1011** 



Bonn 

50.41 

7.10E 

051 



Bonn/Koeln 

50.51 

7.07E 

108 



East of Bonn 

50.51 

7.45E 

1012** 


A-4« 
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REV 

STA 

DATE 

LOCATION 

LAT 

LON 

ARCH 

891 (contd) 


East of Bonn 

50.51 

7.41 E 

004 




Koeln 

50.57 

6.56E 

003 




Koein 

50.58 

6.51E 

1013** 




Gummersbach 

51.07 

7.28E 

006 




Gummersbach 

51.10 

7.29E 

1014** 




Duesseldorf 

51.14 

6.38E 

1015** 




Duesseldorf 

51.15 

6.4 IE 

109 




Wuppertal 

51.26 

7.16E 

112 




Wuppertal 

51.26 

7.16E 

1016** 

957 

UKO 

Sep 1 

North Sea 

51.37 

02.00E 

5403 




N. Sea/N. W. Ostend 

51.25 

02.39E 

5401 




N. Sea/Goodwin Sands 

51.19 

0I.45E 

5406 




N. Sea/Dunkerque 

51.08 

02.24E 

5404 




Strait of Dover 

51.03 

01.32E 

5503 




France/St. Omer 

50.52 

02.10E 

5501 




France/Boulogne 

50.45 

01.17E 

5506 




France/La Canche 

50.34 

01.55E 

5504 

963 

UKO 

Sep 2 

Channel 

50 25 

00.53W 

5201 




Channel 

50.36 

00.15W 

5203 




Isle of Wight 

50.42 

01.07W 

5204 




England/Worthing 

50.53 

00.29W 

5206 




England/Denbigh 

53.11 

03.2 IW 

5301 




England/Liverpool 

53.24 

02.42W 

5303 




UK/Colwyn Bay 

53.30 

03.39W 

5.304 




UK/Southport 

53.41 

02.57W 

5306 




Irish Sea 

53.45 

03.54W 

6801 




UK, Morecambe Bay 

53.57 

03.13W 

6803 




Irish Sea 

54.03 

04.11W 

6804 




UK/Barrow 

54.15 

03.30W 

6806 

1044 

UKO 

Sep 8 

Atlantic 

62.03 

09.57W 

8901 




JASIN 

59.48 

13.51W 

1502 




JASIN 

59.40 

13.27W 

1501 




JASIN 

59.31 

14.13W 

1505 

1149 

UKO 

Sep 15 

Mediterranean 

36.54 

16.38E 

8501 




Mediterranean 

37.02 

17.07E 

8503 




Mediterranean 

37.12 

16.28E 

8514 




Mediterranean 

37.22 

16.59E 

8506 




Mediterranean 

37.25 

16.21E 

8601 




Mediterranean 

37.34 

16.52E 

8603 




Mediterranean 

37.44 

16.10E 

8604 




Mediterranean 

37.53 

16.42E 

8606 




Calabria/C. Spartivento 

38.02 

16.00E 

2201** 




Calabria/Siderno 

38.12 

16.32E 

2203** 




Calabria/C. di Gioia 

38.20 

15.50E 

2204** 




Calabria/Monasterace 

38.30 

16.21E 

2206** 




Italy/Scalea 

39.22 

15.14E 

8701 




Italy/Belv. Mar. 

39.31 

15.46E 

8703 




Italy/Scalea 

39.41 

15.03E 

8704 
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1 149 (contd) 


Italy/Scalea 

39.50 

15.35E 

8706 




(j. dt Salemo/S. Licosa pt 

40.00 

14.52E 

2901 •• 




C. di Salernu/Mt. Cervati 

40.12 

15.22E 

2903** 




G. di Salerno/Licosa pt. 

40.15 

14.43E 

2904** 




G. di Salerno/F. Sele 

40.28 

15.13E 

2906** 




Fair Isle 

59.37 

1.45W 

404 




Shetland 

59.50 

1.25W 

401 




South of Foula 

59.58 

2.00W 

403 




S. W. Foula 

60.03 

2.32W 

2304** 




Shetland 

60.04 

1.30W 

402 




Shetland 

60.18 

1.46W 

2306** 




Atlantic 

62.12 

05.44W 

9301 




Atlantic 

62.27 

04.57W 

9303 




Faroer 

62.28 

06.1 IW 

9304 




Norwegian Sea 

62.44 

05.23W 

9306 




Bakkafloi 

66.15 

13.28W 

9601 




Bakkafloi 

66.29 

14.03W 

9604 




Bakkafloi 

66.33 

12.38W 

9603 




Bakkafloi 

66.47 

13.12W 

9606 

1249 

UKO 

Sep 22 

Denniark/Vordingborg 

54.57 

11.54E 

4801 




Denmark/Fakse Bay 

55.10 

12.35E 

4803 




Denmark/Naestved 

55.15 

1 1 .36E 

4804 




Denmark/Koge 

55.28 

12.17E 

4806 




N-Sjaelland/SIagelse 

55.30 

11.19E 

4701** 




N-Sjaelland/Roskilde 

55.43 

12.01E 

4703** 




Denmark/Samso Belt 

55.48 

ll.OOE 

4704 




Denmark/Ise fjord 

56.01 

1 1 .42E 

4706 




Arhus bugt 

56 03 

10.44E 

1301 




Kattegatt 

56.10 

1 1 .06E 

1302 




Kal(^ Vig 

56.21 

10.25E 

1303 




Grena 

56.28 

10.47E 

1305 




Kattegat 

56.34 

11.07E 

1306 

1307 

UKO 

Sep 26 

UK/lsle of Man 

54.16 

04.13W 

9401 




UK/Whitehaven 

54.28 

03.32W 

9403 




UK/Burrow Head 

54.35 

04.27W 

9404 




UK/Solway Firth 

54.46 

03.49W 

9406 




UK/ Arran 

55.22 

05.1 5W 

9001 




UK/Prestwick 

55.34 

04.34W 

9003 




UK/Kintyre 

55.39 

05.34W 

9004 




UK/Firth of Clyde 

55.52 

04.52W 

9006 

1316 

UKO 

Sep 27 

N. Atlantic 

61.46 

01.59W 

8801 




N. Atlantic 

61.45 

03.12W 

8806 




N. Atlantic 

61.30 

02.24W 

8804 

1344 

UKO 

Sep 29 

NL/Vlieland 

53.28 

04.43E 

7901 




NL/Texel 

53.10 

04.27E 

7904 

1473 

UKO 

Oct 8 

Norway/Oslo 

59.53 

10.53E 

5603 




Norway /Ostervallskog 

59.39 

1 1 .39E 

5601 
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LOCATION 

LAT 
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ARCH 

1473 (contd) 


Norway /Oslo Fjord 

59.36 

10.31E 

5606 



Norway/Sarptborg 

59.22 

11.16E 

5604 



Norway/Horterj 

59.21 

10.12E 

6503 



Norway/Fredri < ^iad 

59.07 

10.56E 

6501 



Norway /Porsgrun 

59.04 

09.50E 

6506 



Norway/Oslo Fjord 

58.50 

10.35E 

6504 



Norway/Krager^ 

58.48 

09.31 E 

5703 



N. Skagerrak 

58.34 

10.15E 

5701 



Norway/Arendal 

58.31 

09.09E 

5706 



N. Skagerrak 

58.18 

09.54E 

5704 



S. Skagerrak 

57.43 

08.1 2E 

5803 



S. Skagerrak 

57.30 

08.56E 

5801 



S. Skagerrak 

57.25 

07.52E 

5806 



Denmark/Lild Strand 

57.13 

08.36E 

5804 



North Sea 

51.28 

2.05E 

4903 



Oostende 

51.17 

2.44E 

.901** 



Calais 

51.10 

1.50E 

4906** 



Dunkerque 

50.59 

2.28E 

4904** 



France/ Dieppe 

49.52 

00.46E 

9203 



France/St Saens 

49.41 

01.23E 

9201 



France/Seine 

49.33 

00.3 IE 

9206 



France/ Rouen 

41.23 

01.09E 

9204 



Erance/Le Havre 

49.19 

00 20E 

9103 



France/Elboeuf 

49.08 

00.57E 

9101 



Erance/Lisieux 

49.00 

00.05E 

9106 



I'rance/Eiire 

48.50 

00.43E 

9104 

1493 UKO 

Oct 9 

Frankfurt/>Vcrms 

49.38 

8.19E 

4401** 



Frankfurt/Darr.istadt 

49.49 

8.56E 

4403** 



Frankfurt/Wiesbaden 

49.56 

8.04E 

4404** 



Frankfurt/Main?. 

50.02 

8.24E 

4405 



Frankfurt/Frankfurt 

50.07 

8.42E 

4406 



Frankfurt/Frankfurt 

50.07 

8.42E 

4416** 



Koenigswinter 

50.39 

7.30E 

803 



Siegen 

50.50 

8.05E 

801 



01 pe 

51.06 

7.54E 

802 



Molland/0. Flevoland 

52.33 

5.47E 

1202 



Holland/Zwolle 

52.41 

6.08E 

1203 



Holland/Meppel 

52.46 

6.28E 

1201 



Holland/Ijsselmeer 

52.52 

5.30E 

1204 



Holland/Heerenveen 

52.56 

5.54E 

1205 



Holland/Drachten 

53.04 

6.11E 

1206 



Holland/Alsluitdijk 

53.06 

5.18E 

1801 



Holland/W. Leeuwarden 

53.12 

5.39E 

1802 



Holland/E. Leeuwarden 

53.18 

5.58E 

1803** 



Holland/Terschelling 

53.23 

5.01E 

1804** 



Holland/ Amcland 

53.35 

5.41E 

1806** 

1502 UKO 

Oct 10 

Norway/Frohavet 

64.09 

09.04E 

5103 



Norway /Froha vet 

63.53 

09.53E 

5101 



Norway/Fr^ya 

63.52 

08.39E 

5106 



Norway/Orland 

63.38 

09.24E 

5104 
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RtV STA DATE LOCATION 

LAT 

LON 

ARCH 

IS02 (contd) England/Carlisle 

54.59 

03.05W 

5003 

England/ Alston 

54.46 

02.25W 

5001 

England/Workington 

54.40 

03.20W 

5006 

England/Ullswater 

54.29 

02.42W 

5004 

UK/River Fsk 

54.22 

03.38W 

5903 

UK/More<:ambe Bay 

54.10 

02.57W 

5901 

Irish Sea 

54.'M 

03.55W 

5906 

UK/Blackpool 

53.52 

03.15W 

5904 

Irish Sea 

52.48 

04. low 

6003 

UK/Liverpool Bay 

53.36 

03.30W 

6001 

UK/N. Anglesey 

53.31 

04.26W 

6('06 

UK/Conway Bay 

53.19 

03.46W 

0004 


Appendix B 
Auxiliary Data Listing 


I. General 

The beginning of the listing includes the orbit and station 
identification, starting time (GMT), and pass duration. The 
time when each data listing was made is also given. Following 
the initial label are the data listings for the times evaluated 
(usually 30-s intervals). At the end of the data listing is the 
list of times when STC changes cc-'orrcd. At these times, 
the digitization window changeu, and there is a shear dis- 
continuity in range within the image. Definitions of all the 
items listed are given below. 


II. Radar Status Parameters 

These values were transmitted in the engineering telemetry 
stream. T*! y (.ontain information about the operating mode 
of fhe .’.id some data information. The parameters 

arc defi:.cu below. 

(I) RECEIVER AGC DC LEVEL: average power in 
the interpulse period (IPP) in dBm. It was zero 
w'len the automatic gain control (AGC) was off, 
which was the AGC’s normal state. 


(9) RECEIVER v.MN MODE: indicates whether the 
receiver gain is manually selected (preprogram- 
med) or automatically selected. 

( 10> RECEIVER GAIN SEL: indicates the receiver gain 
value in the manual mode. 

(11) CAL SIGN LEVEL: level of the calibration signal. 
The calibration signal is the retriggered chirp, so 
this level has meaning only when the retriggered 
chirp is on. 

(12) XMTR CHIRP RE TRIGGER EN: indicates 

whether the retriggered chirp is on or off, 

(13) PRF CODE IN HERTZ: value of the PRF. 

(14) TRANSMITTER POWER: supposed to be a 
measure of the transmitted power level, but 
usually reads 0. 

(15), (16) RCVR ECHO AMPL MON: eight va'ues of the re- 
ceived echo amplitude (located at the PARK posi- 
tion) spaced about 0.7 s apart. These values vary 
widely and may not be accurate. 


III. Orbit Parameters 


(2) RECEIVER GAIN: gain of the receiver when the 
AGC is on. It will be identical to the gain for the 
manual mode listing when the AGC is off. 

(3) GAIN MODE: indicates whether the AGC is on or 
off. 

(4) ECHO SAMPLE GATE SCAN, EN: indicates 
whether the echo sample gate scans the IPP (ON), 
or is in a fixed position (OFF). 

(5) ECHO SAMP. GATE PARK. POS: indicates the 
position of the echo sample gate (in the fixed 
mode). The integer listed (J) means it is J/64 of 
the way through the IPP. 

(6) ECHO SAMPLE GATE CTR: value of a clock in 
the sample gate electronics (usually irrelevant). 

(7) STC TRIGGER POSITION: fraction of the PRF 
(pulse-repetition frequency) interval (N/64) where 
the STC is initiated (precedes the digitization 
window by 4; i.e., the window is loc.ited (N 4)/ 
64 of the way through t.ie IPP). 

(8) STC TRIGGER: indicates whether the STC is on 
or off. 


Several parameters give information about the spacecraft 
orbit and attitude as a function of time. These values were 
read from the SDR and interpolated to the times listed. 

(17) NADIR LATITUDE, LONG: geodetic nadir of the 
spacecraft given in degrees, minutes, and seconds 
of latitude and longitude. 

(18) S/C ALTITUDE, ALTIMETER: height of the 
spacecraft above the geodetic nadir point. It is 
first calculated by subtracting the oblate spheroid 
model from the orbit. This value can have up to a 
100-m error due to model inaccuracies. The 
second value (ALTIMF^TER) is the height as 
measured by the spacecraft altimeter. This data 
is unrefined, but is supposed to be accurate to 
within a few meters. 

(20) ATTITUDE PITCH, ROLL, YAW: spacecraft 
attitude errors in pitch, roll, and yaw given in 
degrees. Piich is positive when the spacecraft 
“nose” is up. Roll is positive when the craft 
rotates clockwise (while looking forward). Yaw 
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they are the ranges to the crossmarks, but, as 
mentioned previously, their location is in error. 

(27) INCIDENCE ANGLES; the angles between the 
local normal and the spacecraft-to-image point 
vectors ^or the image points in (25) and (26) 


is positive when the spacecraft rotates clockwise 
(looking down at nadir). 

(21 ) POSITION X-. Y-, Z AXIS: position of the space- 
craft given in a Cartesian inertial coordinate sys- 
tem known as the GSFC (Goddard Space Flight 
Center) inertial corrdinate system. This system 
is Earth-centered, but does not rotate with the 
Earth. 

(22) VELOCITY X-, Y-. Z-DOT: vector components 
of the spacecraft velocity in the same coordinate 
system as (21). 


IV. Calculated Variables 

The remainder of the parameters are those calculated from 
the preceding ones, with the oblate spheroid as the Earth 
mode). 

(19) RANGE STDN, EARTH RAD, CUR: range from 
the spacecraft to the Spaceflight Tracking and 
Data Network (STDN) station in kilometers. The 
Earth’s radius (center of Earth to ruidir point) and 
local radius of curvature are calculated from the 
Earth model. The raciias of curvature is in the 
direaion of the .>'W.ith perpendicular, i.e., cross- 
track. 

(23) SLANT RANGE SCALE FACTOR: the number of 
slant-range meters per mm of image film, ex- 
pressed as slant-range scale factor X 10~^. The 
values for each of the four subswaths are listed, 
the values being constant within each subswath 
since they are slant-range presentations 

(24) SWATH VELOCITY : the rate at which the image 
points cross the swath perpendicular. The rate 
changes slightly across the swath since the nadir 
track is not a straight line. 

(25), (26) SLANT RANGES SWATHS 1-2, 34: slant ranges 
(from the spacecraft) to the near-range image 
point in each of the four subswaths. IdeaUy, 


(28) GROUND RANGE COVERAGE: actual ground 
ranges covered between the range cross-marks 
in each of the subswaths. Again, accurate location 
of the crossmarks is assumed. 

(29) TIME DELAYS; supposed to represent the time 
that elapsed from when the image points crossed 
the swath perpendicular to «dien the data was 
received at the STDN station. However, the value 
is incorrect. 

(30) RADAR VELOCITIES; equivalent straight-line 
velocity of the spacecraft when determining the 
azimuth reference function. Since the spacecraft 
orbit curves towards the targets (deviating about 
2 m during a synthetic aperture), the total phase 
angle is less than it would have been <f the space- 
craft had been traveling in a straight line. This 
effect can be accounted for by reducing the 
tangential velocity by a factor of approximately 
RtIR$ '^'here Rj is the target radius (from orbit 
center) and R^ is the orbit radius. 

(31) CLOCK ANGLE PERPEN: angle (measuring 
clockwise from true north) of the swath per- 
pendicular. 

(32)-(36) DATA LAT. #■. LONG; locations of the near-range 
crossmarks (ideally). The far-range crossmarks of 
one swath are supposed to conform to the near- 
range crossmarks of the subsequent swath. The 
fifth value represents the far range of subswath 4. 

(37)-(40) RECEIVED POWER-5 KM STEP: net gain func- 
tion across the swath determined from the antenna 
pattern and the STC function. The relative loca- 
tions are determined with respect to the swath, 
multiplied together, and the result is listed at 
every 5 km of ground range. 
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